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Historical Eloge of the late Sir Joseph Banks, Baronet, Pre- 
sident of the Royal Society, By Baron Cuvier *. 

JL HE works which the distinguished mdividual of whom we 
have now to speak has left behind him, are confin«A to a few 
pages, and these of but little importance ; yet his name will 
shine with lustre in the history of philosophy. Impelled 
by an ardent love of science, in his youth, ahuidoning the 
pleasures which an independent fortune held out to him, 
he braved the dangers of the sea, and the rigours of the 
most opposite climates. During a long series of years, he 
made use of all the advantages which affluent circumstances, 
and the friendship of men in power, afforded him, for its 
benefit; lastly, and it forms his chief claini.to our respect, 
he always r^arded those who laboured for its advancement, a» 
having an acquired right to his interest and assistance. During 
the war of the revolution, which carried its ravages into almost 
every part of the two continents, the name of Sir Joseph Banks 
was every where a palladium for those of our countrymen who 
devoted themselves to useful researches. If their collecticms 
were seized, it was only necessary for them to apply to him to 
have than returned ; if their persons were detained, the time 
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. necessary for transmitting them intelligence, was the only de- 
lay which their restoration to liberty experienced. When 
the seas were shut up against us, they opened at his voice for 
our scientific expeditions. Geography and Natural History are 
indebted to him for the preservation of precious laboun ; and^ 
without him, our public collections would still, at the present 
day, and perhaps for ever, have been deprived of a part of the 
riches wliich adorn them. It will, without doubt, be admit- 
ted, that the benefit accruing to science from services like these, 
is fully equivalent to that resulting from the authorship of 
books ; and if, in this discourse, it is principally the acknow- 
ledgment due to noble actions that we have to express, it is not 
too much to augur of our hearers, that this feeling will not be 
less intensely participated by them, than that of admiration for 

' great discoveries would have beep. 

Sir Joseph Banks, Knight Baronet, Counsellor of State to 
the King of England, Grand Cross of the Order of the Bath, 
President of the Royal Society of London, and Foreign Asso- 
ciate of the Academy of Science of the Institute of France, was 
bom in London, in Argyle Street, on the ISth February 1748. 
His fathered name was William Banks Hodgenkson, and hi& 
mother's Marianne Bate. Some trace the origin of his family 
to one Simon Banks, a Swede, who settled in Yorkshire in the 
time of Edward III., and who would have been the eighteenth 
progenitor of % Joseph. Others say that his family came 
from Sweden only a century before, and had seen but two 
generations in England. It appears that Sir Joseph's grand- 
father practised medicine in Lincolnshire, and that the sue- 
cess which he met with in his profession, afforded him the means 
of acquiring a pretty large fortune. Having risen to considerable 
importance in the county, he was invested^ in 1736, with the 
office of Sheriff, and sat in one or two Parliaments as represen. 
tative of the town of Peterborough. 

Joseph Banks, like the greater number of young English* 
men born in easy circumstances, after having been confided, 
for some time to the care of a clergjnman, was sent to a public 
seminary. His parents at first made choice of that of Harrow, 
near London, from whence they removed him to Christ's Col^ 
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lege, in the Uuiversity of -Oxford ; and liis father dying in 
1761, he entered the world at the age of eighteen, master of 
himself and his fortune. This might have proved a dangerous 
shoal for so young a man ; but henceforth Mr Banks was only 
sensible to the enjoyments attached to the labours of the mind^ 
and the only use he made of liis liberty was to devote himself 
exclusively to them. 

About this period, Natural History began to raise itself frcMn 
the low condition in which the more advanced sciences had kept 
it. The eloquent pictures of Buffon, and the ingenious classi- 
fications of Linnaeus, afforded numerous attractions to the 
mind. In the steps of these celebrated men, there were seen 
to open paths alike new and full of interest ; and it was in ex*- 
ploring these paths that a young man would naturally engage, 
who devoted himself to science only for the sake of gratifying 
his inclination. Mr Banks, therefore, at an early period, en- 
gaged in the examination of the productions of nature, and 
especially those of the vegetable kingdom. His taste for plants 
soon changed into a passion, and he made all the iAcrifices to 
their investigation that it required. The first of these, as every 
body knows, is to travel much on foot ; and this sacrifice is 
more disagreeable than any other in a country where this mode 
of travelling is so little in use, that it might of itself render a 
man liable to be suspected. Our young botanist was in fact 
more than once taken for a thief ; and one day that he had fal- 
len asleep from fatigue at a distance from the highway, he was 
violently seized by officers of police, and carried bound before a 
Magistrate, who was much amused with the adventure. 

However, his ardour for study did not make him forget to 
take care of his affairs. From this time, also, he began to re- 
flect, that the way in which he could be enabled to serve society 
with most ease, was to put himself in a condition for serving it, 
without demanding assistance from it. The most considerable 
part of his property was situated at Revesby, in Lincolnshire, 
upon the borders of that vast extent of marshy meadows which 
surrounds Boston Bay, the nature of which, in its characters, 
bears so dose a resemblance to the province of Holland, that a 
portion of it has obtained the same name. He spent a part of the 
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year in this country. Here he perfected the art of 
and raising dikes, so important for the improvement of hoA 
like this; he peopled the pools and small lakes of this&iiny 
country, and sometimes amused himself with fishing. It is ereoi 
said that it was in tUs exercise that he contracted a frieBdahip- 
with John Montagu, Earl of Sandwich, who afterwards became 
First Lord of the Admiralty, and who saw his name immorta* 
lized by the surprising advances in physical geography that 
took place during the time of his administration. 

If this anecdote be true, it presents an additional example of 
the great efibcts tliat may result from a trivial cause ; for it caor 
not be doubted that Mr Banks^s influence contributed power- 
fully to multiply these discoveries. If he did not require to ex*; 
cite the Earl of Sandwich to expeditions which the will of the 
Kmg sufficiently recommended to him, it is not the less true 
that he more than once pointed out to him the places to which; 
it would be most advantageous to direct them, and acquainted^ 
him with the surest means of rendering them successful. * f . ; 

The example of this minister besides^ became at lengths 
sort of rule, and the numerous successors which he had in thiie 
elevated post, all thought themselves honoured by considtimp 
the man whose advice had proved so beneficial. ' ' 

Mr Banks, however, did not wait until he had acquired this 
degree of credit, to carry his views into execution. In 1766^ 
one of his friends bang captain of the vessel that was destined 
to protect the Newfoundland Fishery, he profited by the oppor- 
tunity thus afforded pf visiting that country. This wae not 
indeed directing his first course toward the most attractive ooafiffc, 
but he soon had an opportunity of compensating for it. : i 

The peace of 1763 came to restore tranquillity to Europcs; 
and to open the seas again. The nations sought to repair^ hyi 
new enterprises, the evils which their dissensions had causedJ 
England especially, victorious in both hemispheres, and seeing; 
unlimited careers present themselves on all sides to her fortune^ 
shewed an energy, which, directed by an ambitious chief, might 
have proved highly injurious to humanity. Fortunatdy, at this 
period, a sceptre which was almost that of the ocean, passed intx^ 
the hands of a young Monarch, pure in his morals, simple m 
his tastes, and who had early learned that useful discoveriea 
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laigibt reflect as much lustre upon a reign as conquests. He 
was, the first among princes who formed the idea of visiting new 
countries without carrying terror into them, and of making 
known his power only by his benefits. Whenever the historian 
i^eoords an example like this, it is his dutrj^to shew it in all its 
beauty. It especially belongs to the historian of science, in ful- 
filling this duty, to raise himself above the wretched rivalships of 
nations : and although the nation which has merited this ho- 
mage has been so oft^i and so long at war with France, it is 
undoubtedly not before an assembly such as ours that I need 
apologise for having rendered it. 

George^ III. was therefore eager, upon • his coming to the 
throne, to send some vessels to the South Sea, with general in- 
structions for extending geogr^hical knowledge. Commodoi>e 
Byron had been sent there in 1764. Two other officers, Cap-. 
taiGL Wallis and Captain Carteret, were sent out in 1766 ; they 
had not yet returned, when a fourth expedition was fitted out, 
under the conunand of James Cook, who, by this voyage, and 
tbe two others which he performed, contributed mare, to extend 
the knowledge of the globe, than any navigator who had pre-, 
Cfxied him for two centuries. 

His voyage had in view at once the interests of geography and 
of tetiponomy ; for Cook'^s prindpal commission was to observe 
tbe passage of Venus over the Sun's disc, which, having ^eady 
Haken place in 1761;, was to occur again in 1769. 
• Mr Banks resolved to make it also contribute to the advan* 
tBge of Natural History, and requested for this purpose to parti- 
cipate in its dangers, and devote to it a part of his fortune. 
He spared nothing to eosure its success, in as far as regarded 
hkiiself ; he provided at his own expence a great store of ob- 
jects that might be useful to the people he was about to visit ; 
lk)^gfA aHl the apparatus necessary for physical observaticHis, 
Q^d the preservation of natural objects, placed in the vessel; 
hfliea^t^ed a. distinguished pupil of Linnaeus, lately settled in 
Eift^g^d, Dr Solander, to prosecute with him the science which 
vnb iihe common object of thjeir love; he took with him two 
pMbttoBy to ,make drawings of what could not be preserved ; 
be elkgaged tjftenecealary servants ; in short, he provided all that 
BMght Cirideiv hia ent^nprise agreeable and suqc^i^^^^wV 
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Wc would remark here, that this period must be noted in 
the history of science, as thai at which natural history began to 
extend its researches upon a large scale, by contracting an al- 
liance with astronomy and navigation. It was also for the pur- 
pose of observing thjf same transit of Venus, that the Empress 
Catherine II. appointed the great expeditions into Siberia, un- 
der the direction of Pallas, and during which valuable collec- 
tions were made by numerous naturalists. At the same time, 
Bougainville, by order of Louis XV., smled round the world, 
taking with him Commerson, a man of boundless activity^ and 
of almost universal knowledge. And it was truly in these three 
enterprises, which were nearly contemporaneous, that govern- 
ments learned by what point the sciences are connected, and how 
the services which they confer are increased by combining their 
investigations. 

I may be excused from relating, in detail, to the present au- 
ditory, the events of this first voyage of Ctfptain Cook. Who 
is there among us that has not, from his childhood, read the ac- 
count of it with a sort of delight ? Who has not trembled for 
our travellers, when the cold threatened to chill them into a 
fatal sleep among the snows of Terra del Fuego ? Who has 
not wished to live for a short time, like them, in the midst of the 
primitive people of Otaheite, — amid those beings so beautiful, so 
mild, happy in their innocence, enjoying, without disquietude, all 
the pleasures that are to be found under a serene sky, and upon 
a fertile soil ? Whose heart has not palpitated for the fate of 
our navigators, when, having struck upon the coral rocks of 
New Holland, they saw the planks of their vessel come asun- 
der, one by one ; a leak opening which their pumps were unable 
to subdue; and when, after having no other prospect but death 
before them, for two days, they were suddenly saved by the 
expedient suggested by a man who was no mariner, of pushing, 
from without, bundles of wool into the gaps of the vessel ? 

All the circumstances of this expedition, — the perils and^plea- 
sures of the navigators, the varied manner!^ of the tribes among 
which they landed, the caresses of the new Circes of Otaheite, the 
combats with the cannibals of New Zealand, with the general con- 
flagration of the grass, in which the inhabitants of New South 
Wales were on the point of enveloping them,— -seem to realise 
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those amasing fables of the Odyssey^ which have been the dc- 
iight of i!o many nations and so many%gesi 

Now, it is incontestably to the presence of two men educated 
with other ideas than those of ihere sailors ; it is to their manndr 
of observing and feeUng, that this powerffj^ interest is in a grdat 
measure due. Nothing was spared by them for enriching thrit 
collections, and satisfying their curiosity. Mr Banks espeddlly, 
always manifested an astonishing activity ; he was neither re- 
pulsed l)y fatigue, nor arrested by daufger. He is seen at Bra- 
ztl, gliding, like a smuggler, along the shore, in order to pick 
up some of the productions cX that rich country, notwithstand- 
ing the stupid jealousy of the governor. At Otaheite, hie has 
the patience to let himself be painted black, from head to foot^ 
in order to be admitted to a funeral ceremmiy, which he could 
not otherwise have seen. And it is not only for seeing and ob- 
serving that he displays his character : in every place, althoiigh 
destitute of legal authority, he seems naturally to assume the 
rank which in Europe would have been given him by the cofa«- 
ventions of society. He is always foremost. He presides at the 
m2u*kets, and over negotiations. It is to him that both parties 
address themselves in any dispute. It is he who plursues the 
thief, and recovers the articles stolen. If he had not thus re- 
c6va^ the quadrant, which had been adroitly carried off by an 
islander, the principal object of the enterprise, the obi$ervation 
of the passage of Venus over the sun'*s disk, would not have 
b^n accomplished. Once only he did not dare to render him- 
self justice ; but it was when the Queen Oberea, having lodged 
too near him, stole away all his clothes through the night ; and 
it wiH be allowed, that, in such a case, it would not have been 
gallant to have insisted too much on his rights. 

This sort <rf magistracy,, to which he found himself raised, de- 
pended upon the circumstances, that, while his figure and coun- 
tetianoe were formed to inspire respect, his unremitting goodness 
laid clium to friendship. He gave to the savages instruments of 
i^riculture, seeds of culinary vegetables, and domestic animals ; 
he was watchful to prevent their being maltreated, and even to 
such a degree as to have them treated with indulgence when the 
fault was upon their side. If there exist a natural pre-eminenMt 
it is that which is the offspring of intellect and beiiefioeiiea.f'. 
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His collections, during tfte three years which the voyage last- • 
ed, of objects of all desddptions, were immense, even although m 
part of them was lost, in consequence of an acddent that befid 
die ship. It was for a long time hoped that Solander and him- 
self would indulge tlut public with an account of them ; and it is 
difficult to ima^ne what prevented them from doing so. So^ 
lander only died in 1782, and he could have employed ten 
years of his life in this undertaking. Besides thdu* commcHi 
journal, their notes, and all the drawings made under their in- 
qiection, still exist in the Bankoan Library. The engraving 
ef a splendid series of plates, intended to extend to two thousand, 
was begun ; but, to the great regret of naturalists, nothings 
has appeared, at least under the auspices of the authors. Per«- 
hKp% Mr Banks judged that his treasures would not be the less 
profitable to sdence, although he did not publish them himself. 
One of the most remarkable traits of his character was the gene- 
rosity with which he communicated his scientific treasures to aU 
who appeared to him worthy of perusing them. Fabricius de- 
scribed all his insects. He gave specimens of all his fishes to 
our colleague Broussonnet, for the ichthyology which he had .,,1 
commenced. Botanists who wished to see his plants, had '■■ 
free permission to consult his herbaria. Grsertner constantly 
profited by this indulgence for his admirable history of fruity 
and seeds, and Vahl for his Eclogues; and, in these later times, ;i 
the excellent work of Mr Robert Brown on the Plants of New 
Holland, a work composed in Sir Joseph Banks^s, and in the 
midst of his collections, 'has fulfilled, and more than fulfilled, all 
diat could have bc^ hoped from himself. Besides, he distrl- 
buted, among all the gardens of Europe, the seeds of the South 
Sea, as in the South Sea he had distributed ours. Lastly, he 
was satisfied that, in all that could regard immediate utility, the 
object of his voyage had been as efiectually accomplished as it 
eould be. In fact, a multitude of beautiful shrubs, which he 
first introduced, now oniament our groves and grounds. The 
Otaheitean cane, which afibrds more sugar, and ripens more 
freely, has, in part, rep^red the disasters of our colonies; the 
bread-fruit tree, carried to the warm countries of America, will 
repay the services which America formerly rendered to us, when 
iX fjurnished us with the potato ; the New Zealand flax« the fi* 
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bres of which are more tenaciovia ihan those of any other plant, 
k culUTated among us, and will infaltiWy prove, one day, an 
important acquisition for our marine. Several of our ponds are 
embellished with the black swan ; the kangaroo and phascolome 
are kept in some of our parks ; and there is nothing to prevent 
their becoming animals of game in our woods, as useful as the 
fallow-deer or the rabbit, which were equally exotic animals. 
But these are results of little importance compared with the ge- 
seral knowledge which this voyage began to afford us of the Pa- 
cific Ocean ; of the multitude of islands which nature has spread 
through it ; and of the creatures, in some measure peculiar, with 
which they are peopled. New Holland especially, if we except 
man and the dog, (and these, without doubt, have arrived in it at a 
comparatively recent period, so miserable is the condition in 
which they occur there), bears no resemblance, in its organic na- 
ture, so to speak, to the rest of the world. It possesses other 
animals, often appearing to unite forms which are contrary to 
each other ; vegetables which seem destined to subvert all our 
rules and systems. Within these thirty years, the English have 
formed an establishment in the middle of this continent, among 
this creation almost as new to Europe as that of another planet 
would be. What it has already furnished to science is prodi- 
gious, and is a source of general advantage to alt nations. With 
regard to the advantages which it gives, and will give, to the 
mother couatry, it is not my business to detail them at length ; 
but every one wiU perceive what commercial, political, and mili- 
tary importance a great European colony, in a temperate zone, 
in a healthy and fertile country, placed between Asia and Ame- 
rica, and communicating as easily with Peru as with Bengal, 
must necessarily assume. This much is certain, that, before 
many years elapse, whether it become independent, or remain 
subject, it will have multiplied that race of the human species, 
the most susceptible of civilization, as extensively as the Engli&h 
colonies of North America have done. 

Such will be, such already are, in a great measure, the re- 
sults of the voyage of Cook, Banks, and Solander ; and the rea- 
son is obvious, because the voyage in question, having men of 
sdentific attainments embarked in it, was directed with more 
enlightened views, and conducted with more philosophy, ttva». 
any that had been made for three cenlune^. 
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I need not say with what eagerness these new argonauts wane 
received on their return. All classes of society were anxious to 
testify what they felt for them ; the King, in particular^ shewed 
them the greatest regard. Friend as he was to botany ahd i^zir 
culture, he received with great pleasure the seeds and plknls 
which Mr Banks presented to him ; and, from this time^ coa^ 
ceived an affection for our young traveller, which was never a£i 
terwards interrupted. 

This description of enterprize, so new and so generous, whkh 
originated in England, was so much lauded throughout £atope^ 
that the British government could not but consider itself bound 
to repeat it. In 177^ Captain Code was to set out upmi his 
second voyage, of all nautical expeditions the most astonishing 
for the courage and perseverance of those who embarked in it 
Mr Banks was also resolved to accompany him anew ; Solander 
was again to be taken out; all the preparations were made; 
but they demanded, and it was certainly reasonable, to have the 
conveniency afforded them in the ship, which, without clogging 
the expedition, might render their exile more comfortable. It is 
difficult to comprehend how the Captain could resolve to deprive 
himself of their as^stance. Was it jealousy or regret at having 
his glory divided by men who had so efficiently participated in 
his labours ? Was it the remembrance of some restraints or in- 
conveniences which the respect due to persons of their station in 
society had occasioned him during his former voyage ? We do ' 
not pretend to decide. This, however, is certain, that he caused 
several arrangements which Mr Banks had made in the vessel to 
be destroyed ; and that the latter, in a moment of irritation, re* 
nounced all his projects. 

I shall not here seek to determine between them. If we re- 
flect that Captain Cook fell out with the two Forsters, who wens 
substituted for Mr Banks and Dr Solander, — that", on the third 
voyage, he refused to take any naturalist with him, — ^that thttK 
have been none employed since in the nautical expeditions of the 
English — and that those who have embarked in burs have 
very seldom been on good terms with their leaders, it will per- 
haps be found that the freedom of action, to which men of the 
closet are accustomed, can scarcely be reconciled to the sev^rie 
discipline so necessary in a ship ; and then we shall neither have 
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to blame our two naturalists) tkx the great navigator who cx)uld 
not ageee with them. 

Mr Banks, however, as he could not acoompatiy Cook^resolv- 
ed to direct his ardour into another path. The northern poun- 
tries, and especially Iceland, so remarkable for its volcanic ph&. 
nomena, presented him with sufficient objects of research* In a 
few weeks a vessel was freighted, laden with every thing that was 
necessary for naturalists ; and Mr Banks set out on the 12th 
Jaly 177^ accompanied with his faithful Solander, a Swede, 
Uno de Troil, afterwards Bishop of Linkoping, and some other 
persons worthy of taking part in such an enterprise. 

A fortunate opportunity occurred to them of visiting, in pass- 
ing, the island of Staffa, so interesting for the immense mass of 
basaltic columns of which it is formed ; and for the cave of two 
hundred and fifty feet in depth, entirely surrounded by these 
columns, the natural regularity of which equals the most surpris- 
ing efforts of human art. It is singular that this wonder of na- 
ture, so near a populous country, had been so little known ; but 
although the island had been named by Buchanan, no person 
had given any description of its extraordinary structure ; and it 
may be regarded as a discovery of our voyagers. 

They soon arrived in Iceland. Here they no longer met 
with the happy islanders of the South Sea, cm whom na- 
ture had lavished her gifts. A soil, desolated alike by the 
fire of volcanoes, and by winters of nine months^ duration, 
the low country bristled almost over its whole extent with 
naked and sharp rocks, mountains of ice floating in the sea, 
and which often, by their accumulation in the vicinity of the 
land, caused the winter to recommence ; every thing seems to 
announce to the Icelanders the malediction of the celestial 
powers. They bear the impress of the climate ; their gravity, 
their melancholy aspect, form as great a contrast with the 
gaiety of the South Sea Islanders, as the countries inhabit- 
ed by the two nations ; and yet the natives of Iceland have 
their enjoyments, and these enjoyments of a superior order. 
Study and reflection soften their lot. Those great natural edi- 
fices of basalt, and vast fountains of boiling wkter ). >tkt 
stony vegetations which this water produces; the - 
lights of a thousand forms and hues, illuminating froOk . 
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tkne these imposiog spectacles^ afibvd them a fcoonpaiee^fti; 
their privations, and excite them to meditation. Iceland » pes^ 
haps the onlj colony in the world that has formed a moreongk 
nal literature than the mother country, or even modem ISuroper 
It is aasertedj that one of her navigators discovered Amerioa 
nearly five centuries before Columbus ; and it is osAy by oanankj 
ing her ancient annals, that documents of any authenticity vhavie 
been found for the history of Scandinavia. Still at the prescaft 
day, the meanest peasant is instructed in the history of his 
country ; and it is in repeating from memory the songs of tkck; 
ancient poets, that they pass their long winter evenings. 

Our learned caravan employed a month in travensing tfi» 
island ; and Mr Von Troil published a very interesting aceouot 
of what they observed. As to Mr Banks, always little aolicitiiii^ 
about himself, he gave to Mr Pennant, for his Journey to Scoli 
land, the drawings* which he had caused to be made of <jUii^ 
island of Staffaand its cave, as well as the description. wlook 
he had taken of them. In Iceland, as in the South. Sc^r 
and as at Newfoundland, it was sufficient foi him: tliat>i]Mi 
observations were not lost to the public ; and this conwicndlDn 
appears to have satisfied all his wishes. Here, also, he did Jaetten 
than describe ; he became to the Icelilnders a not lesl! ztfllMis 
and a more efiective benefactor than to the Otaheiteaaa.i< ijjliyb 
only did he draw the attention of the court of DemnaricdtO) 
them, but watching over their welfare himsdif, he twice,. at^^faia 
own expence, when they were afflicted with famine, sent caigdca 
<^ grain to their island. Like the personages which were .de^kdi 
by the ancient mythology, it mi^t be said ci him, thatjJiAihi^ 
came a providence to the places which he had once visited^ jsiib 
' On his return from two enterprises, in which he. hadi^folf 
such splendid proofs of his dirinterested love of .■scielioe^ -Mb 
Banks would naturally find his place in the first ituika '^ t h M | 
who cultivate it. Having long been a member of .tWtB^JEak 
Society, Jde now took an active part in its administratiasi jjuaJb 
labours. His house, apsaa, with equal hospitality, tQ.<tne^itdb 
science of his own and:of other naooitts, becttne. a mtt .fsimoaA 
demy. The welcome. of. die. inalter,rtRth«i plnfiTnnr itf nirriagj 

• These drajviiigs are now preservea.in ttie Couege liluseuin of Edml^gh. 
—Edit. 
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tkere the meritorious tmn^ whom he had made,-*-^ rich libraiyy 
accessible to all,-— collections which would in vain have been 
searched for ^eren in public institutions, drew thither the lovers of 
s(»enoe. * Nowhere was such a point of union more pic^ouSy it 
Bugbt.be said more necessary, than in a country where the bar-^ 
mrs which separate the conditions of society are stronger thau 
in any other, and where men of different ranks meet but rardjr, 
unless some one, for the purpose of bringing them together, puts 
himself in some measure out of rank, or makes for himself a 
peculiar and extraordinary rank. 

Mr Banks was the first who had the good feeling to give hiBi* 
self this honourable kind of existence, and thus to create a sort 
of institution, the utility of which was so striking, that .it was 
promptly sanctioned by general opinion. The choice which the 
Boyal Society made of him, some years after, for its preudeat^ 
gave to this sanction all the authendcity which it was capable of 
ntodivtng. But as is but too common among men, it was at tbe 
puxnent when he obtained this honour, the greatest which he 
eoiiild desire, that the most bitter disputes arose, 
ii'fiere ift becomes necessary that we should give some explana- 
tion lo our hearers. 

""'•^vhtiN Boyal Society of London, the oldest of the scientific 
aisfidemies that subsist at the present day, and, without dispute, 
one of the first for the discoveries of its members, receives no 
assistance from government, and is supported solely by the eoni> 
ta4butions of those who compose it. It is therefore necessary for 
it to be very numerous, and a not less necessary consequence^ 
(as in (all the political associations where the partidpation of the 
cidzens itt the government is in the inverse ratio of th&r ' num- 
ba')vihe men to whom it confides its administration exercise 
oM^ its' labours, and to a certain point over the march and pro- 
gness of science, a more considerable influence than we can 
easily fancy to ourselves in our continental academies. The 
situation - of a minister in a representative constitution which 
Obliges him to have guarantees in some measure official for all 
hisaots, contributes still more to this influence, and extends it 
ofTcr the lot of individuals. In reality, a new election is made 
everjr year ; but the functions of the president are of so delicata 

4 
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a nature tliat few are capable of executing them ; hence it very 
seldom happens, that he who has been once invested with them, 
is not re-elected so long as he consents to be so. A first chgifie 
is therefore a great aSair in the learned world ; and when it is 
disputed, it is with great keenness. 

At the period of which we speak, tlie discussions that took 
place had their asperity increased by a singular, I would ahnoat 
venture to say a ridiculous incident. The natural philoeophen 
of the Royal Society having been consulted about the form thirt 
should be given to a lightning-rod that was to be placed upon 
some public building, had almost imanimously proposed io 
have it terminated in a point. A single individual among them 
of the name of Wilson, took it into his head to maintain that it 
should terminate in a round knob, and he delivered an incom- 
prehensible harangue in support of this paradox. The f\mng 
was so clear, that, in any other country, or at any other time^ 
people would not have listened to him, and the conductor would 
have been made as all others had hitherto been made. But 
England was then in the hottest part of her quarrel with her 
American colonies, and it was Franklin who had discovered 
the power which points have of drawing oflF lightning. A que^ 
tion of natural philosophy therefore became a question of politics. 
It was carried on not before learned men, but before party men. 
It was only the friends of the insurgents, it was said, that couU 
be for points, and whoever did not support the knobs, was evi- 
dently without affection for the mother country. As is usual the 
multitude, and even the higher classes, were divided, before hav- 
ing examined the matter, and Wilson found protectors, just ap 
protectors would have been found against the theorem of PVw 
thagoras, if geometry had ever become an affair of party. It is 
even asserted that an august personage, on every other occa* 
sion the generous and enlightened friend of science, had, on this 
occasion, the weakness to make himself a solicitor, and the rton^ 
fcwrtune to plead against the points. He spoke to the then jife.. 
sident. Sir John Pringle, a man of sound judgment and of< 
elevated character. Pringle, it is said, respectfully represented, 
that the prerogatives of the President of the Royal Society <lid 
not go so far as to change the laws of nature. He might ha^e 
added, that, if it be honourable for princes, not only to protect 
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the sciences as they ought, but also to auiuse tlieir leisure, by 
informing themselves of the discussions to which they give rise, 
it can only be on condition that they do not make their rank 
interfere in support bf the opinions which they adopt. The 
representations of Pringle were not received with the gracious- 
ness to which he was accustomed ; and, as this unha^jr quarrel 
had already, for three years, involved him in a thousand bidu 
erings, he considered it advisable, for his peace, to give in his 
resignation.' It was in his place that Mr Banks was chosen in 
the month of November 1778. On what side he had placed 
himself in the war of electrical points and knobs, we do not well 
know ; but this much every body will comprehend, that, under 
such circumstances, it was impossible for him to attain the 
presidiency, without encountering many enemies. The circum- 
stance of Mr Banks enjoying the favour of the august person- 
age, whom his predecessor bad offended, was employed by his 
enemies against him ; moreover he was rich and young, and al- 
though he had done more for science than many writers, he had 
written little. What motives and pretexts for attacking him ! 
What disgrace (it was said) for England and the mathematics ! 
a mere amateur to fill the seat of Newton ! as if it could have been 
hoped that another Newton should ever occupy it. A naturalist 
to be put at the head of the mathematics ! as if it were not just 
that each science should, in its turn, obtain honours propor- 
tioned to the fruits which it produced. By d^ees these mur- 
murs degenerated into animosities ; at length, on th^ occasion of 
a law that required the secretaries to reside in London, and of 
which the consequence was the resignation of Dr Hutton, Pro- 
fessor of Mathematics in the school of Woolwich, these animo- 
sities burst forth into a violent tempest. Dr Horsley, a learned 
mathematician and ardent theologian, who was afterwards, suc- 
cessively. Bishop of St David's and of Rochester, became the 
principal organ of the opposition. He delivered discourses and 
published writings remarkable for their asperity ; he predicted 
all the misfortunes imaginable to the society and to science ; and, 
suj^rted by some members of more consideration than himself, 
such as the astronomer Maskelyne, he thought himself at the 
point of overturning Mr Banks. Fortunately, kw ''Mimyed 
that he also had in view to place himself in the d I 
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that proved a sedative to all the passions which he had ex- 
cited. Such a chief appeared, even to his own fnends, an ml 
more certain than any of those which he had predicted. He 
was abandoned, and some meetings after, the society, by a so- 
lemn deliberation, on the 8th January 1784, declared that it 
was satisfied with its choice. Horsley, and some violent men 
like himself, withdrew ; and, since that period, Mr Banks, oqd- 
stantly re-elected, filled, in peace, this noble station during forty- 
one successive years, a duration longer than that- of any of his 
predecessors. Newton himself only occupied the presidency 
during twenty-four years. 

Assuredly, if we cast a glance over the history of the Bojal 
Society during these forty-one years, we shall not find that it 
had^ cause to repent of its resolution. 

During this epoch, so memorable in the history of the hunMD 
mind, the cultivators of science in England,— 4t is honourable fior 
us to say it, for us whose right to render this testimony ouinot 
be disputed, and who can render it without fear for ourselves, 
— ^the cultivators of science in England have occupied as g^kxQQKK 
a part as those of any other country in those labours whidi are 
common to all civilized nations. They have encountered the 
ice of both poles ; they have left no region unvisited in either 
ocean ; they have augmented the catalogue of the productiopjB 
of natiu*e in a tenfold degree ; the heavens have been peop)^ 
by them with planets, satellites, and unheard of phenomena^; 
they have counted, so to speak, the stars of the Milky Way ; if 
chemistry has assumed a new aspect, the facts with which they 
have furnished it have essentially contributed to this metamor- 
phosis ; inflammable air, piu*e air, phlogisticated air« we owp 
to them; they discovered the decomposition of water; n0sf 
and numerous metals are the results of their analyses ; the na- 
ture of the fixed alkalies was demonstrated by their experiments ; 
mechanics, at their voice, have brought forth miracles, and placad 
their country above others in almost every kind of maniifap 
ture : and if, as no reasonable person can doubt, such suocesacs 
result from their personal energy and the general spirit of thfir 
nation, much more than from the influence of an individual^ ja 
whatever situation he may be ; it must yet be always acluKnm 
ledged, that Sir Joseph Banks did not abuse bis situation, wtd 
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^iX his influence was not exerted in a prejudicial manner. 
The very collection of the Memoirs of the Society, upon which 
the president might, without exaggeration, be supposed to pos- 
sess a more effectual influence than upon the progress of science, 
has evidently assumed a greater degree of richness ; it has ap- 
peared more regularly, and under a form more worthy of so 
beautiful a work. It was also in Sir Joseph's time that the So- 
ciety itself began to be better treated by the government, and 
that it occupied, in one of the royal palaces, apartments worthy 
of a liody which does so much honour to the nation. 

It was impossible for services like these not to be at length 
acknowledged by impartial men : the public opinion proclaimed 
them, and the government was obhged to proclaim them also. 
Raised tothedignily of Baronet in 1781, decorated in 1799 with 
the Order of the Bath, one of the first among those who were 
'rtejfher peers of the realm, nor provided with great military of- 
ffties, Sir Joseph was, in 1797, named Counsellor of Stale, which, 
ill England, gives a distinguished rank, and the appellation of 
'Right Honourable, whicli is not without some importance in 
a'ctfiirttry where etiquette has its sway. 

""Tb him, however, it was merely a title, but this title was a fa- 
Vimr', and it needetl not more to awaken envy again. Already, 
dh'hiS return from Otaheite, a wag had addressed to him a he- 
rat pbem in the name of Queen Oberea; on another occasion, 
He'Was made to offer an urgent prayer to God to multiply insects, 
as ^ the time of the plagues of Egypt ; and now, pretending 
that h« was admhted to real political counsels, he was repre- 
ptnted as running after butterflies, while his colleagues were de- 
liberating upon the interests of Europe. The only remedy xp- 
(Dlitbable to bites like these was to laugh at them, and it was this 
M cmt>loyGd. 

■ ''H 'he did not act officially as a political counsellor, he was not 
I 4lB"ftBK a real and a very useful counsellor to the King. He 
fWM^ in his rural occupations ; he made him acquainted with 
^•W^iiltercsting productions of distant countries, and thus kept 
llp'fti him that taste for nature, which had already bm ' * 
maiiy k;quisitions to science, and which continued '- 
ftirit m proportion as the example of the prince wi 
by the great. It is thus that for fl\\rt^ yewc* "Cj 
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been, in some measure, the centre of botany, and the mart of 
new plants and shrubs. ^ 

The confidence, arising from this community of oocupatiom^ 
gave Sir Joseph opportunities of still more directly serving kii 
country ; and it is said, that the minister sometimes empkyyed 
his influence to make the monarch adopt resolutions which pc^ 
litical circumstances rendered necessary, but which his natural 
affections rendered repugnant to him. 

Any one who has an idea of the complicated and mysterioiii 
progress of the smallest affairs in a government, where intrigues 
of the heart mingle every moment with the interests of party, 
must at once conceive the importance that a man might acquire is 
a situation such as this. It is a tiling to be wondered at, that 
Sir Joseph neither used it for increasing his fortune, nor for gi^ 
tifying his vanity. 

Whatever favour he possessed, he always made it reflect upon 
the sciences which had procured it for him. Wherever an as- 
sociation was formed for a useful enterprise, he hastened to lake 
part in it ; every work that required aslsistance in money, or 
patronage from authority, might reckon upon his support 
Whenever any important inquiry was to be undertaken^ lie 
pointed it out, and made known the most efficacious means Cor 
accomplishing it. He was thus a party in forming the plans of 
all the great voyages undertaken after his own : he contributed 
much to the establishment of the Board of Agriculture : being 
one of the first and most active members of the African Asso- 
ciation, he constantly obtained encouragement for those who 
have attempted to penetrate into that part of the world. It 
was in consequence of his repeated recommendations that the 
discovery of a North-west Passage round America was thought 
of being tried, and that the enterprise was persevered in, 
withstanding the bad success of a first attempt. All the 
tions referring to the measuremait of the meridian, whethet.it 
was English or French that laboured in them, were £ELvoured 
by him ; in the time of war, as in peace, passports and hoa|H. 
table treatment were assured to them by his exertions. IBnt 
what we have already sUited, and what it is especially our duty 
to celebrate in this discourse, is the indefatigable generosity with 
which^ amidst the most violent national antipathies, he soflteHtd 
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the «¥]k of war toward those who were engaged in scientific 
researches. 

The virtuous Louis XVI., at the opening of the Am^can 
war, had, of hia own accord, caused orders to be given to his 
vessels everywhere to respect Captain Cook and his companions. 
To the honour of our so much calumniated age, tliis beautiful 
example has become an article of the law of nations ; but it was 
chiefly the unremitting zeal of Sir Joseph Banks that procured 
its being inscribed as such. Not only did he never n^lect an 
opportunity of engaging the English government to conform to 
it, but also more than once preferred solicitations to foreign go- 
vermnents. At the commencement of the war, he had obtained 
similiHr orders to be given in favour of La Peyrouse, if he still 
existed, and had inquiries made for him in every sea. When 
discords had put an end to Entrecasteaux^s expedition, and M« 
de la Billardiere^s collections were transported to England,he suc- 
ceeded in getting th^n restored to him ; and he also added the 
delicacy of sending them without even having looked at them. 
He would have dreaded, he wrote to M . de Jussieu, to carry 
off a single botanical idea, from a man who had gone to obtain 
them at the peril of his life. Ten different times, collectiaos 
addressed to the Jardin du Roi, and taken by English vessels, 
were recovered by him, and delivered up in the same manner. 
He even sent to the Cape of Good Hope, to release the cases 
belonging to M. de Humbdidt, that had been taken by pirates, 
and would never receive any reimbursement. He considered 
himself, as it were, accountable for all the injiuies that his 
Countrymen might do to science and its cultivators ; and still 
more, he thought himself obliged to repair the evil that other 
nations might cause them. Having learned by the public prints 
that our colleague Broussonet was obliged to flee frcHn the exe« 
cntioners of his country, he nnmediately gave his correspondents 
in Spain an order to let him want nothing. His asaJstanoe 
reached him at Madrid and Lisbon, and followed him to Ma« 
rocco. When the celebrated mineralogist Dolomieu, by tb^ 
greatest violation of the right of nations, and to satisfy die* 
geance of an enraged woman, was cast into the 
Messina, it was the ingenious humanity of Sir Jow fh ^-I 
that first penetrated the subterranean abode iiAM9e%\Mi^ tB^ 

1^* 
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concealed from the whole world, and which gave him isome re^ 
lief by news of his country and family. If he did not aeccHU- 
plish his liberty, it was not for want of employing all the means 
imaginable With the government which detained him with so 
much injustice. And what he did for our countrymen, he was 
not less zealous to demand for his own. Every aae is aware of 
that other violation of the right of nations, by which thousands 
of Englishmen residing, or peaceably travelling, in France, were 
declared prisoners of war. Sir Joseph hastened to find out all 
those in favour of whom some scientific occupation or title could 
be alleged ; it was through the Institute that he was enabled to 
make the claim, and the Institute was not less eager than him* 
self in the use of this pretext. Thus were several persons 
worthy of esteem rescued from a captivity which might perhaps 
have been fatal to them. 

Assuredly he who thus uses his influence, has every right to 
watch that it remain untouched ; it is even his duty to do so ; 
and in this universal struggle for power, when chance has 
brought some portion into the hands of a man animated with 
such sentiments, should he neglect to preserve it, society in 
general would have a right to complain. This is the only an- 
swer which Sir Joseph'^s friends can have to make to what might 
be said against the jealous care with which he prevented what- 
ever might weaken the consideration of his place, or excite dis- 
cord m his Society. Sometimes, we admit, his precaiitions might 
have appeared extravagant ; but, attacked so often by exas- 
perated men, had he not reason to dread, that a moment of re- 
laxation might grant them success P The mere fact of having 
replied with some politeness to the Institute, which in 1802 
named him a foreign associate, reawoke all the fury of Dr 
HcH^ley, who seemed to have forgotten him for fifteen years, 
and whose age, and episcopal' dignity, ought to have inspired 
more moderation. He wrote a virulent pamphlet against Sir 
Joseph Banks, and after his death, left inheritors of his hatred 
which the death of Sir Joseph himself could not calm. 

Considering ourselves capable of forming as impartial a judg- 
ment as posterity, we think it our duty to offer the unreserved 
tribute of praise to the courage in Sir Joseph Banks, which en- 
gaged him in so many perilous enterprises ; the whole use which 
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he made of his influence in supporting whatever was useful ; the 
exemplary assiduity with which he performed the duties of an 
honourable ^ce ; the amenity which he introduced into the 
intercourse of the lovers of science ; and the generous soUcitude 
, he displayed for those pursued by misfortunes: And when we re- 
flect how, in reality, and in spite of impotent attacks, he was re- 
compensed by the esteem of the public, and how happy he must 
have been in the very exercise of so unremitting a benevolence, 
and to which he had given so wide a range, we consider it as an 
, urgent duty, to present him as an example to many rich men, who 
pass in an indolence, fatiguing to themselves and to others, a life 
whidli their condition in the world might enable them so easily 
to render useful to mankind. 

His domestic happiness equalled all his other sources of en- 
joyment. He did not lose his respectable mother till 1804 ; 
an accomplished and intelligent sister lived nearly as long as 
himself; an amiable wife always formed the charm of his so- 
ciety. • Nature herself seemed to have been equally favourable 
to him as fortune. His person was tall and finely formed ; his 
constitution vigorous ; and if the gout troubled his latter years, 
-and even deprived him for some time of the use of his limbs, it 
could neither alter his intellect nor his disposition. 

The last moments of a life entirely devoted to the improve- 
tnent of science, were employed in forwarding its interests after 
he should cease to live. In djring, he bequeathed to the British 
Museum his rich Ubrary of Natural History, a collection formed 
by fifty years of assiduous research, and which the Catalogue 
drawn up under the eye of Mr Dryander has rendered celebrated 
0ter all Europe, and even useful to those who have not the power 
xM visiting the Library, from the regularity with which not only 
the works of which it is composed, but even the particular memoirs 
wMdi enter into these works, are there enumerated and arranged 
uhder the difierent subjects to which they belong. He made rather 
ft blender provision for the great botanist Mr Brown, who had 
sacrificed to him hopes greatly superior to all that he could ex- 
pect from him, but who himself thought that science, and the 
friendship of a man like Sir Joseph Banks, merited such a sa* 
€rifioe. He also assigned funds for continuing the. execution of 
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botanical drawings of new plants, that had been oommcneed in 
the Royal Gardens at Kew, by the excellent artist Mr Bauer. 

Sir Joseph Banks died on the 19th May ISfeO, leaving no 
issue. The Royal Society elected for their President Sir Hum. 
phrey Davy, who will equal him in all his good qualities, and 
who will not give rise to the same objections ; for, young as he 
still is, his discoveries are among the most admirable of the age. 
Sir Humphrey Davy was already before this a foreign member 
of the Institute ; and the Academy of Science has named, in the 
place of Sir Joseph Banks, M. Gauss, Professor of Gottingen, 
to whom his excellent labours in the mathematics IcHig gave a 
title to that honour. 



Remarks and Eaoperiments relating to Hygrometers and Elva- 
poration. By Mr Hekry Meikle. Communicated by the 
Author. 

XT is now pretty generally admitted, that hygrometers, formed 
of absorbent substances, being necessarily of a changing or pe<- 
risbable nature, are extremely liable to have their sensibility im. 
paired through length of time ; so that little confidence can be 
placed in them, however accurately they may have been at first 
constructed. Nor is there much reason to expect that two such 
hygrometers will agree, unless the one have been made from the 
other, or both have been graduated from some less vague instru- 
ment ; but even admitting that they did agree, what security 
have we that such accordance shall continue ? Professor 
Leslie^s hygrometer is entirely free from this objection, as Jike- 
wise Mr Daniell^s, and some modifications of it proposed by 
Mr Jones and others. The principle of the latter sort is to cool 
down an even or polished surface exposed to the air, till a de- 
position of moisture begin to adhere to it ; and if we could 
eacdly and accurately ascertain this reduced temperature, we 
should be enabled to determine the state of the air with regard 
to moisture. The cooling principle here employed, as the most 
convenient, is the evaporation of ether ; and for that purpose, a 
supply of this costly liquid, of rather a superior quality, must be 
fonstandy carried along with the instrument. 
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By means of his ingenious researches, and particularly his 
valuable " Essays,'' Mr Daniell has contributed greatly to im- 
prove and extend the science of hygrometry. But without 
meaning at all to detract from the undoubted merit of these 
labours, I am not convinced that his hygrometer is either the 
most convenient and distinct, or even susceptible of being ren- 
dered so. Whoever has attended to such instruments, must 
have remarked, that the instant of incipient deposition is tioi 
well defined. This defect, to be sure', is not so conspicuous 
when the instrument is small, and the temperature chan^g 
rapidly ; but if a cold liquid be put into a pretty large vessel, 
along with a sensible thermometer, it will be found, that even 
then the temperature of deposition cannot be ascertained with 
much nicety ; and, of course, the uncertainty must be greater 
with a small fickle instrument moving by starts. Besides, good 
light and acute eyes are quite indispensable, simultaneously 
to observe the fleeting temperature, and the corresponding but 
ill defined commencement of the formantion of dew. 

On the other hand, when we use a tHfermometer depressed by 
the evaporation of water, as is the case with Professor Leslie's 
hygrometer, this may be observed with the greatest nicety and 
deliberation. A more legible indication is unnecessary ; atid its 
certainty and sensibility are placed beyond a doubt, by the ex- 
act agreement of several such instruments. Nothing, indeed, 
is wanting to remove prejudices, and give perfect confidence to 
this simplest of all hygrometers deserving the name, but a 
greater number of experiments by different observers. Even 
supposing that some imperfection did attach to its theory, yet 
more extensive observations could soon settle or c(H*rect this ; 
but an infinite number of observations could not make the in- 
ptant of deposition weU defined^ whilst in the nature of things it 
is otherwise. 

It is much to be wished, that accurate experiments were made 
by different individuals, to ascertain the quantity of moidtinfle- 
which can exist in the air at low temperatures. Authdrt iMf 
great celebrity differ so widely on this head, that it is doubtnil 
if any of them be quite correct. To atteiD*^ ^ asoertiwii the 
force of vapour at low temperatures bj ieSm Ifqnn of nier- 

cury, is out of the question ; because siA^ f is fiaUi'to 
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so many errors, that no confidence can be put in it. Ifr Slid- 
ton, to whom this department of sdence owes so much, haa 
made many experiments in this way to ascertain the foroe oC 
aqueous vapour at the freezing point ; and these seem to have 
been very inconsistent, as Mr Dalton only concludes from them^ 
that this force is not greater than three, nor less than two tenths 
of an inch of mercury.* The latter is Dr Ure^s estimate ; and 
Mr Southern makes it 0.16 inch. At lower temperatures, I 
suspect our tables are little else than a guess. 

But it is not less remarkable, that as great a diversity of o[n- 
nion should exist regarding the density of steam at the bcnling 
point, or still higher temperatures. Thus M. Gray Lusaac 
makes it to that of lur, of the same temperature and pressure, as 
5 to 8. Sir Humphrey Davy again alleges, that steam, juat 
occupies the same volume as a mixture of its constituent gaaea 
does under like circumstances. Its specific gravity would 
thus be to that of air as 5 to IS, if not rather lower +. 

I shall now proceed ta^ g^ve an account of some experiments 
of a different sort from nose just mentioned, but connected with 
this subject ; and which I should be glad to find carefully repeat- 
ed by others. In order to determine how far the depression of 
a wet thermometer inclosed with some drying substance, is afiecU 
ed by the capacity of the vessel, I made the following experi- 
ments. Into a wide mouthed bottle capable of holding an im- 
perial gallon, I put a quantity of sulphuric acid sufficient to cover 
its bottom to a small depth ; and from the middle of the cork 
I suspended two thermometers mounted upon one broad scale. 
Their balls were about an inch separate, and on the same level ; 
the one was covered with wet linen, and the other naked. At 
the time of putting in the acid, the whole interior surface of the 
bottle had been wetted with it ; and after the moist thermome* 4 
ter became considerably depressed, I wetted the interior surfiu^e 
afresh with acid, and then moved the bottle gently, so as to agi- 
tate the thermometers considerably. This I had also done 
from the beginning. After fully half an hour, the dry thermo- 



* Manchester Memoirs, Second Series, iii 473. 

•f Annales de Chimie, Ixxx. 218; Supp. Encyc. Britan. Art. Sleam Engine, 
p. .535. 
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meter mdlcated SS'-S Fahr. and the moist 4i0°.4, giving a de- 
pree^on of 13°.l. The height of the barometer was nearly 
30 inches ; but exactness in this, as we shall shortly see, was of 
no moment. 

There is, however, reason to think, that a quantity of air, con- 
fined in a vessel along with a drying substance, such as sulphu- 
ric acid, can never be rendered perfectly dry, if it, at same time, 
contain the hulb of a thermometer covered with wet linen ; be- 
cause this, to a certain extent, will continually supply it with 
mcosturc, which must require some time to pass to the acid and 
be there absorbed, and the more so as the vessel is larger *. 

To try the effects of a smaller vessel, I put a little sulphuric 
add into a small spheroidal flask having about the S7th of the 
capacity of the former ; and introducing a single thermometer 
with its ball moistened as before, I fastened its stem in the neck 
of the flask. To note the temperature of the included air, I 
kept the flask and another thermometer immersed in a jar of 
water, which was frequently stirred. T^e flask was often turn- 
ed on its side, rolling it round to keep the interior sur&ce wetted 
with acid. At the end of about f ths of an hour, the full effect 
seemed to have been attained. The thermometer, in the water, 
stood, as from the beginning, at 53" Fahr. and that within the 
flask at 39°.9, giving a depression of 13°.l as before. This and 
the first experiment were repeated some days after, with the same 
result t- 

From these experiments I was almost led to the conclusion, 
that if the interior surface of a bottle be kept wet with acid, its 
size should be of no consequence. But reflecting, that the balls of 
the thermometers, in the larger liottle, had been kept in motion, 
and that within an inch of the acid in the bottom, I was induced 
to try what effect it would have to fasten the moist ball as near- 
ly as possible in the centre of the larger bottle. Upon doing so, 



* Vaiioua liquiils aru knaivu to produce greater cold in the Biirlace from 
which they evaporate than water doea. Yet it is curious, that so Tolstlle 
a fluid as oil oF turpentine ahould have no eiTect in this way ; and a covered 
thermometer, JirBt dipped in oil of turpentine, mid then in watei 
the fame depresaioc as if no turpeotine were present. 

t The like coincidence I find, obtains at BW Fahr., the dep. 
amounts to 24.''3. 
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the tffeet mis connderably less, eq>eciaUy when the odes of the 
bottle were dry : as the depression, in that case, was only iS9W- 
41''i2=ll.°8 ; and by repeatedly wetting the sides with add, m 
was done with the small flask, the utmost effect was only 58^J 
— lO^.^rz:!^^.?. But by suspending the thermometers, Imd 
making them vibrate near the bottom as before, the depressioo 
readied SS'' — 39°.9=ldM, as in the former experiments ; thou||^ 
such perfect coincidence may have been a little acddentaL 

In the small flask again, with acid only in its bottom, and its 
sides dry, the result was 62°.6 — 4!2°.4=10°.2. To do justice to 
such experiments, a considerable time must be spent on them ; 
for though, in the open air, the wet thermometer soon attain its 
utmost depression, yet, in a close vessel, particularly a small one, 
it prcKeeds with extreme slowness, and at a retarded rate. Those, 
who are not aware of this circumstance, are apt to obtain de- 
ficient results. Motion, in the free air, hastens the depresflion, 
but unless it be rapid, it scarcely affects its amount. On the 
other hand, a dry thettnometer rises a little, by being moved 
swiftly through the air. 

Wishing to try the effects of different atmospheric preasures 
on the depression, I placed the double thermometer over a broad 
saucer of sulphuric acid on the plate of an air-pump, and oovered 
the whole with a receiver. The following are the results at dif- 
ferent pressures : 



29.7 


48.2 


36°6 


11.6 


19.4 


47.8 


83.2 


14.1 


17.2 


47.2 


32.5 


14.7 


13.3 


47.0 


31.2 


15.8 


8.8 


46.4 


27.2 


19.2 



The first coliunn is the barometric pressure in inches ; tlw 
second the Fahrenheit temperature of the dry thermometer ; thie 
third that of the moist, and the fourth their difference or the def 
pression*. 

* Experiments of this sort take such a length of time, that I only, at flirftt, 
intended to have tried three different pressures, the 1st, 2d9 and 5th, dlfiin^ 
ing about ten inches, but before concluding, I added the other two, to tome 
•cloee upon the freezing point ; though both, as we shall shortly see, should, 
^hen corrected, be above 32^ 
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On comparing this with Mr Anderson^s lesults, Edinburgh 
Encychp€Bdia, art Hygrometry^ 2 remarkable disagreement wiU 
be perceived, both as to the quantity of the depression, and the 
rate at which it is influenced by pressure. The following are 
the results which Mr Anderson obtained by placing Leslie^s hy- 
grometer under a receiver along with sulphuric acid ; the tem^- 
perature of the air being 48°.5 Fahrenheit. 

Inches. 
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4.86 


^3.6 
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6.12 


17.6 


44 


7.92 


11.6 


62 


11.16 


5.6 


91 


16.38 



The first column is the pressure ; the second the depression 
in degrees of Leslie's hygrometer, which, for the sake of com- 
parison, I have reduced to degrees of Fahrenheit in the third. 

The temperature and pressure in Mr Anderson'*s first case,^ 
are nearly the same as mine, but our depressions are very dif- 
ferent; his being only 4°.86, whilst mine is 11°.6, which is 
more than twice as great. This discordance led me, at first, to 
suspect, that as, in Mr Anderson^s experiments, the wet ball of 
the hygrometer wo)ild, from its construction, be six or dght 
inches above the iSurface of the acid, whilst in mine it did not 
exceed one inch, this might be the reason why his depressions 
were so small. But on trying this, the result was 4!9° — S9°=10°, 
still double of Mr Anderscm'^s numbers ; even though the sur- 
face of sulphuric add did not exceed half of that in the former 
experiments, so that this does not appear to have been the rea^ 
son why Mr A/s numbers are so small. Indeed I have repeat- 
edly obtained greater depressions than 4''.86, by merely suspend- 
ing the instrument in a room where no means were used to dry 
the air, or raise its temperature * ; such as 46°.5 — 40°.5=6°; 
4ff«.— 40.°6=6^3 ; 4r.6— 41°=6°.5. The barometer was 
rather higher than Mr Anderson'*s ; and had the temperature 
beai raised to 48°.6 Fahrenheit, the depression would have been 
a little increased. 

The difference surely could not proceed from any defect in 
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• For, as is well known, very cold air, by being heaXedi^ m\>ctfs>\\. ^^^c^vofwaS. 
moisture^ "becomes comparatively dry. 
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Mr Anderson^s air-pump, as I understand he has an excell^it 
tme, and knows as well how ft use it But it is curious that he 
aeems scarcely. to have reached the freezing point, even under 
.greater exhaustions than I have yet employed. My experiments 
were made by a very powerful double barrelled air-pump, made 
by Mr Dunn, optician in Edinburgh, a very ingenious artist, 
who, to great practical skill in the workmanship, joins a corres- 
ponding acquaintance with the scientific principles of his profes- 
sion. The barrels of his pumps are considerably larger than 
those commonly made in London ; so that a few turns of the 
handle can freeze the wet thermometer under a receiver perfect- 
ly white. Most air-pumps are very defective in not having the 
plate ground truly flat. This, indeed, is reckoned so easily 
idone, that it is too often n^lected, to the great detriment of the 
juistru^ent. The attention of Mr Dunn to this most important 
part of an air-pump, forms no small recommendation to his in- 
struments ; though, I believe, he is equally careful in the exe- 
cution of all his work. 

Since the f(n*egoing account was written, I have made another 
set of experiments on the effects of pressure at rather higher 
temperatures. The following are the results : 

:' Inches. , o o 

29.9 

20.0 

10.0 

6.6 

Here, as before, the first column is the pressure ; the second 
iJie temperature of the dry thermometer ; the third that of the 
tnoist, and the fourth the depressicm. The greatest exhaustion 
is here the same as Mr Anderson'^s, but the temperature of the 
moist ball is somewhat lower, even though the dry one be 10** 
higher than his. The depression, in the fourth cdumn, follows 
a law very different from the reciprocal of the pressure. 

The conclusion drawn by Mr Anderson from his experiments 
is, that, in air of the same drjmess and temperature, the depres- 
sion is inversely as the barometric pressure. Mr Ivory again, 
from his investigation, Phil. Mag. Ix. 85, has brought out a 
very different result, thglMwhen the temperature, not <^ the ur, 
but of the moist bulb, is the same, the depression is inversely as 
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the pressure. This, no doubt, comes much nearer to my results 
than to those of Mr Anderson, though it is not Tery easy to 
make the comparison, on account of the different temperatures 
of the moist ball, at the various pressures in the forcing 
tables. 

I must not omit to mention, that, in these tables, the tempe- 
ratures themselves still require a small correction ; because the 
thermometers were, as is usual, sealed or close at top, and would, 
therefore, stand a little too low when under the reduced pres- 
sure. For, on placing them in a dry state, under a receiver, 
and exhausting to the utmost, both stood 1^5 Fahr. lower when 
the former temperalure was restored. Hence, as the entire ba- 
rometric pressure is to the reduction of pressure, so is 1^5 to the 
correction sought. Other thermomelers put in with them did 
not all undergo the same change. For this, there are no doubt 
various reasons. It is easily shewn, that, within a moderate 
range, the error will, cceteris parUmSj be nearly as the change 
of pressure, multiplied by the diameter of the bulb, divided by 
the thickness of the glass. But the sinking of the dry thermo- 
meter a little, in these experiments, was partly the influence of 
the cold wet ball on the still confined air. 

It has been long known, that thermometers were affected by 
pressure ; and to avoid this, a very effectual method, when ap- 
plicable, was adopted by Professor Leslie, who employed ther- 
mometers open at top, when he had occasion to use them under 
a variable pressure. Some, however, give themselves no con- 
cern about the matter. In experiments on the force of steam, 
the ball of the thermometer is often included in the boiler with 
the stem projecting outward. The pressure on the ball may 
then vary from a small fraction of an inch of mercury to many 
atmospheres ; and, in such cases, the temperatures must be er« 
;xNieous enough *, 

Mr Crichton has already pcmited out some set^^' tp 

of a different kind in the Memoir of MM. Dujp , oi 
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* Large flasks and receivers, if thiou muil 1 eirhat 

altered, by varying the pressure. TUf albp ^wb, 

vmbe,a««0ri«|N»<6fii,iieailjasttofbliftk^ ihj 
the thickness. ,,.rYr. -| 
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Expansiona* ; and I have rane suspicion, that, in their very 
daborate experiments on the eming of large thermometers, they 
have overlooked the influence of change of pressure ; the effects 
oi which were the more to be feared, on account of the gigantic 
sise of the bulbs, and the great range through which they ope* 
rated. The glass <tf large thermometers is usually thinner, es- 
pecially in proportion to their diameters^ than of small ones ; and 
if it was so in their case, the errors would be sa much the greater ; 
but these learned authors have given us no data from which the 
amount c^ such an effect could be estimated. This, however, 
they might stUl do, if the instruments be preserved. 
■ Farther experiments are perhaps wanted, regarding the depres- 
maa of wet thermometers ; but at present, I may mention that 
the two sets which I have given above, especially the first> make 
the depression, through a range which will seldom be exceeded, 

nearly proportional to ^ ^ ■, where B is the height of the baro- 
meter in inches ; and probably a still more exact number might 
be found, by which the observed depression being divided, will 
be reduced to what it would have been under the standard pres- 
sure. As a temperature of 60° rarely occurs at great elevations, 
the last table is not suited to their case ; and, therefore, its de- 
viating a little from this formula, when the pressure is small, be- 
comes a matter of no moment. From these experiments, it ap* 
pears, that the variations of pressure have much less influence 
oa evaporation than is commonly supposed ; and that, on the 
same spot, variations of atmospheric pressure may, without much 
danger of error, be neglected. 

According to Professor Leslie and Mr Ivory, 3 the depres- 
Mon of the moistened thermometer, under the same pressure, is 
proportional to the drying quality of the air after its temperature 
is so reduced. Or, a given volume at that reduced temperature, 
can still retain c i more grains of moisture than is already coft-* 
tmned in the like bulk of surrounding air ; c being a constant 
coefficient to be determined by experiment Hence, if a; = ac- 
tual weight of moisture in the given volume, at the existing tem- 



* Annales de Chim. et de IM^s. tome vii. ; Annals PhiL xiii. ; and for Mr 
Crkhton^s remarks, see Annals PhiL xxiiL 
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penture of the idr t^ and u the n^imum at the temperature m 
of the mcnst bulb ; also ^^-m be^;=), we have sie;=:tt-«^c). 

But if the temperature r, at which w grains would saturate 
tiM original volume, be wanted, it may be found from the ther- 
mometers only, without the aid of any tables, by the folbwing 
approximate formula, which, however, comes very close to tke 
foregmng, between the temperatures of W^ and 90"^ Fahrenhdit. 
Put Jc for the temperature at which the variation in the wei^t 
of moisture in the given volume for a dbange of l"" is c grain, 
then the temperature sought will be 

If the volume be a cubic foot, and if, as appears from a mean of 
various experiments, c= .16, then & = 63° Fahr., and 

If the centigrade thermometer be used, c = .27, and both k 
and m must be increased about 18°. Hence 

The maximum forces of vapour for different temperatures fol- 
low a law very similar, and nearly related, to the law of the den- 
sity. So that the actual force of vapour in the air may be ve- 
presented byjf= F — gi; where F = maximum force at the 
temperature m, and^a constant, which will = .01^ or /^ when 
err .15. Hence the temperature at which aqueous vapour h». 
ving the force^ would be in a state of saturation, and which 
temperature is usually called the dewing point j will be 

. The number substituted for k in this case beii^ 49^5 Fahr. 
t^ temperature at which the variation of force for Y is .OlSliS, 
By means of this formula, the point of deposition, or dewing 
point, may be readily obtained without the aid of tables. With 
the centigrade thermometer. 

These formulae are adapted to the ordinary pressure, and i 
by much the simplest I have ever seen for the pureoie. 

The dewing point, or point of deqptKM 
of saturation under the ori^nal presMrfc* '• 
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the point of saturation under the original volume. The want 
of attention to this distinconi frequently leads to important 
errors. 

My object in the preceding pages, has been rather to statft 
what appeared to be matter of fact, than to throw out a mass of 
random hypotheses. But this paper, having been drawn up be- 
fore the article on the air-thermometer in the last Number of this 
Journal, is more conformable to the common dieory of that in- 
strument. It is only the formulae near the end that could be 
affected by this circumstance ; and within the limited range of 
atmospheric temperatures, the difference on these formulae would 
not be material. At any rate, till the weight of moisture which 
can exist in the £ur at different temperatures be better deter- 
mined, it is impossible to construct either rules or formulae whidi 
can b%depended on with perfect confidence. 



On Coloured Sfiadows, By Messrs Zschokke and Treschsel 

Junior *. 

X HERE appeared at Aran, at the commencement of the pre- 
sent year, a memoir upon coloured shadows, read by Mr 
Zschokke to the Society of Natural Sdences of that city. It 
10ms received with the interest which attaches to all the produce 
tions of its author, productions so numerous and so varied that 
one can scarcely believe them to proceed from the same pen. 
Nor was this the first time that Mr Zschokke, the historian, 
politician, economist, novelist, &g. bestowed some moments upon 
the Sciences properly so called ; several scientific memoirs form 
partof the collection of his works, and bear testimony in favour 
of the general nature of his acquirements. 

The opinion entertained by Mr Zschokke oti the subject of co- 
loured shadows, was destined to meet with opposition. Mr 
Treschsel, son of the learned prdTesscn* of Berne, to whom we owe 
the triangulation of a portion of our territory, and seveial other 



* Extract of a Memoir of M. Zschokke, entitied, »' Die fSeirbigen Schatten, &c. 
Amu 1826 ;*' and of a refutation of that memoir, by Mr F. Treschsel /uti. 
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valuable performances, has charged himself with this task in a 
memoir which he has latterly codHnunicated to us. 

The subject is delicate and contestible. We shall give 
in succession the explanations of the phenomenon in question 
given by the two authors, announcing at the same time that we 
do no hesitate to adopt, at least in its fundamental parts, the 
opinion of Mr Trechsel. 

M. Zschokke, at the beginning of his memoir, gives ah ac- 
count of the authors who have observed coloured shadows, and 
attempted to explmn them. It will not be uninteresting to go 
over this ground. Shadows coloured in blue are those which have 
been most frequently remarked, because in fact itoture prssentg 
them oftenest to us. Priestley, in his History of Optics, states 
that this phenomenon was for the first time observed and de- 
scribed, about the middle of the seventeenth century, by Otto 
Guerick, the celebrated inventor of the air-pump ; but he is 
wrong, for Leonardo da Vinci speaks of it in his Treatise on 
Painting, written in the fifteenth century. This able artist 
sought to discover, with all the interest excited by a subject of 
so much importance to his art, to what was owing the colouring 
of shadows in blua He only saw in it a reflection of the colour 
of the sky, or rather of the atmosphere, having recourse for tbui 
pbenomepoD to the same explanation as for the purple tints^ 
which ^lour rocks and buildings, before the riung and after.thf 
setting of the sun, or for the- greenish reflection which difiiisea 
itself upon the sides of « vessel, or upon the piles of a bridge 
above a deep and limpid body of water. Bouguer^ in his Optics 
(1729), Buffi>n, in his Memoirs of the Academie des Sciences 
for 174S; Begnelin in those of the Berlin Academy for 1767'; 
Monge in 1789, and other natural philosophers, have more or 
less adopted the opinion of the celebrated painter. 

Bufibn had the merit of contributing powerfully to direct the 
attention of observers toward the coloured shadows that form in 
the solar light ^^ I observed,^ says he, ^^ during the summer 
of the year 1743, more than thirty sun risings and as many sct« 
tings. All the shadows that fell upon white, as upon a white 
wall, were sometimes green, but most commonly blue, and of • 
blue, as lively as the most beautiful azure. I shewed the phe- 
nomenon to several pers(His, who were as much surprised at my- 

OCTOBER— DECBMBEB 18S6. C 
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self. Difference of season has no effect upon it, for there are 
not eight hours (15th Novem|^r 174S) sance I have seen blue 
shadows ; and whoever will ^ve himself the trouble of looking 
to the shadow of his fingers at sun-rise and sun-set, upon a bit 
of white paper, will see like me this blue shadow,^ &c. The 
illustrious naturalist also cites a letter of the Abbe Millot, in 
which he announces to him that at noon, with a cloudy sky, in 
wliich some openings were ^en here and there in the clouds, he 
had observed shadows of a beautiful blue upon white paper ; 
and further, that, under certain particular circumstances, he had 
remarked green, violet, or yellowish shadows, or shadows sur- 
rounded with a coloured margin of these different tints. Buffon, 
recapitulating these various observations made in 1743, adds in 
1773 : ^^ This blue colour of shadows is nothing else than the 
colour of the air itself *.'" 

IC^ de Schrank, in the Memoirs of the Academy of Munich 
for 1812, brought forward again the opinion proposed in 1783 
by Opoix, a French naturalist little known, supporting it by new- 
arguments. The blue shadows, according to him, come from 
the inflection of the rays^ tangent to the edges of the solid, from 
which the sbadow proceeds. As the blue rays are very refran- 
^ble, they are more strongly attracted than the others by bo^ 
dies, and thus come to colour the interior of their shadows. O- 
poix, as well as M. de Schrank, knew well that the violet rays 
are more refrangible than the blue rays ; and they reply to the 
objection which arises from this circumstance, the one that, in 
the shadows of thin bodies, the violet rays are sufficiently de- 
flected to pass beyond the opposite edge of the shadow, and en- 
ter into the open light ; the other, that^ in the case where the 
body has a sufficient breadth to prevent the application of such 
an explanation, the rays fall, it is true, into the interior of the 
shadow, but that the tint which they carry there is too obscure 
to be perceived. . , , 

Rumford observed not only the coloured shadows formed in 
the pure solar light, but also the various shadows resulting from 
several sorts of coloured lights combined with each other and 
with the solar light ; and thinking that he had remarked that. 



• Buffon, Hist. Nat. d'Min., Memoire viii. 
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when seen through a tube, which excluded all comparison of one 
shadow with another, all these BhsAows appeared black, he con*, 
duded from thence that all these effects are mere optical decep- 
tions*. 

M. de Grotthuss arrived at nearly the same conclusion, but 
by a different process f . He knew the phenomenon of the blue 
and yellow shadows, which are produced by the concurrence of 
the light of a candle and that of the twilight ; he also knew the 
impression which the long continued observation of coloured 
plates produces upon the retina; an impression which* af- 
terwards reproduces in the organ spots tinged with cx)lours ex- 
actly complementary, in the scale of the spectrum, to those on 
which the eye has been fixed ; and he in like manner considers 
the phenomenon of coloured shadows as a physiological decep- 
tion, as the result of the fatigue caused by an effort of the organ 
in the same direction, and of the disturbance of an equilibrium of 
sensibility in it. 

After giving this historical narration, Mr Zschokke remarks, 
that none of the hypotheses explains all the cases in which sha- 
dows appear coloured, and he proceeds to the exposition of a 
new theory. Let us first give an account of the fundamental 
phenomena, the causes of which form the subject of inquiry. 

Coloured shadows are produced in the solar light, when it is 
refracted by the vapours of the lower strata of the atmosphere, or 
reflected by the clouds. Thus, 1^, the colouring is percep- 
tible chiefly at sunrise and sunset, when the sun is not higher 
than from ten to twenty degrees above the horizon, ^d, In 
winter, the shadows are sometimes coloured at noon, because at 
that season in our latitude the sun scarcely rises to the height of 
twenty degrees. In summer, they are only coloured in full 
day when the sky b overcast, and the clouds reflect a strongly 
coloured light. 3d, The more deeply the rays penetrate into 
the lower strata, the more strongly are the shadows coloured, 



* See Philosophical Transactions 1 794 ; or in the Biblioth. Britann. voL i 
p. 339, an extract of Count Rumford*s paper, terminated by a note (p. 372) 
upon coloured shadows, and the authors who have treated of them. 

•f See In Schweigger*8 Beytrag. zur Chemie und Pbysik, vol. ilL pb 146» M 

abridgment of M. de Grotthu8*s Paper on the Accidental Colocm of>'~~ 

aod on Newton's Theory of Colours. 
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and the farther may the opaque body which projects them, the 
bandy for instance, be remold from the white surface which, 
receives them. The distance, therefore, cannot be as^gned at 
which the opaque body should be from the surface. According 
to the greater or less intensity of the light, this distance may 
vary from five or eight feet to as many lines. At the moment 
of twilight, or in very ^k days,g^e end of the finger from 
which the ishadow projects, requires^ to be held at the most twa 
oc three lines from the white surface. 4sth; The same opaque 
body projects shadows variously coloured, according as the sur- 
rounding surfaces, such as the walls of the chamber, or the 
elouds, if it be in the open air, reflect one colour or another. 

Coloured shadows also form in a light, coloured by refraction 
or by reflection. This colouring of the shadows, however, does 
not take place, if the light so modified penetrates into a chamber 
otherwise perfectly dark, for in that case the shadows are black. 
The more intensely the light is coloured, the more distinct is 
the tint of the colour. 

Lastly, the artificial light of a candle, combined with that of 
the sun, gives rise to coloured shadows. Thus, according to 
Bumford'^s experiments, if, in the day-time, the shutter of a dark 
room be opened about half an inch, and there be placed upon a 
table a lighted candle (situated in such a manner, that its rays 
falling upon a piece of white paper, which is presented to it, as 
well as to the opening of the shutter, make with those qoming 
from thift opening an angle of about forty degrees), and the 
finger be then held at the dbtance of two or three inches before 
the paper, this opaque txxly will project two shadows, of which 
that procee£ng from the day-light will be yellow, and that from 
the candle-light of a very beautiful blue. In proportion as the 
finger is carried nearer the candle, the Uue will become deeper^ 
and the yellow fainter, and the contrary will take place if it be 
removed from the light. 

Such being the facts to be accounted for, Mr Z. proposes to 
estabUsh, a priori, that the shadows produced by the interception 
of a coloured light must also be coloured. ^^ It is known,^ 
says he, ^^that,^ in the solar spectrum,, the white light of the sun 
is decomposed into coloured rays ; on the other hand, the sha- 
dow produced by the interception of white and undecomposed 
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fight, is black ; if only one of the coloured rays of which it is 
composed is intercepted, the part cannot produce the same effect 
«s the whole ; the coloured ray cannot therefore project a black 
shadow ; this shadow must itself be coloured.*" 

Now, what will be the colour of the shadow projected by a 
ray of a ^ven colour ? To find this, M. Zschoklce made the 
solar rays p^s through disks of glass variously coloured ; and 
receiving the light by this procedure upon a white suHace, he 
presented before this surface air opaque body, in order to form 
shadows with it. He took care to make the experiment when 
the sun was at a great height upon the horizon, to prevent any 
natural <;olouring of the shadows mingling with that which he 
produced artificially. He then found, that, in the 

Red rays, the shadow is pale blue. 

Orange, a little deeper blue. 

Yellow, a violet blue. 

Green, a purple violet. 

Pale blue, red. 

Deep blue, orange. 

Violet, green. 

and that thus to each colour of the ray there corresponds, in the 
shadow which it projects, a colour which would itself project a 
shadow Qf the same tint as the ray. 

Such is Mr Zschokke'^s theory in brief; we regret that we 
cannot follow him in developments from which his style, always 
animated and descriptive, takes away the dryness of a scientific 
dissertation. 

" The hypothesis of Mr Zschokke,^.says Mr Trechsel, " re- 
commends itself at first sight by its precision, and, if one may so 
speak, by its paradoxical nature. One fancies he sees in it the 
great law of polarity, which appears to manifest itself in almost all 
Uie branches of natural f^ilosophy. Besides, the most import- 
ant discoveries have been in fact but gleams of light emitted 
by geniuses superior to their age, hypotheses imagined a priori y 
which have been recognised as true by observations and re- 
searches made afterwards.'^ These considerations, which ought 
to recommend the hypothesis in question to the attention of na- 
tural philosophers, have engaged Mr Trechsel the younger, to 
repeat with his father the experiments of Mr Zschokke, and to add 
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to them others which he deemed necessary for completing the 
examination of the question. 

He contests first the fundamental proposition of the preceding 
theory, remarking, that if the shadow is the local absence of light, 
the light may be partial or total, without this necessarily pro- 
ducing any change in the nature of the shadow in quesition. 
The interception of the light can only produce shade, but not 
coloured shade, at least unless the colouring be imparted to it 
from some other source. 

The experiment which we have related, fn which black sha- 
dows are seen to form in a light decomposed by the prism, or 
coloured in any other manner, provided the chamber be dark, fur- 
nishes another argument against this hypothesis. Mr Trechsel has 
obtained nearly the same results as M. Zschokke, with reference 
to this class of shadows. He has made his experiments by pass- 
ing the light of the sun or of a candle, through disks of coloured 
glass*, as well in a lightened apartment as in a large drawing 
camera obscura, in which the object-g^lass was replaced by 
differently coloured glasses, in such, a manner as to produce the 
tint desired upon a piece of white paper placed in the bottom. 
In the camera obscura the shadows are always black, if the 
light be excluded from all parts ; they immediately become co^ 
loured when some other light is allowed to penetrate, and the 
tints which they then assume are always complementary of those 
of the light transmitted ; thus in the red light the shadow is 
blue or greenish, in the green light it is pale red, &c. • . 

These observations naturally lead us to conclude, that the 
colouring of shadows does not depend upon the nature of the 
intercepted light, but rather upon the day-light which mingles 
with them. This conclusion is enforced by an experiment which 
does not appear to have been hitherto made, and which is of 
great weight in the question. If the day %ht, introduced with 
proper management, for example, by raising the curtain a little, 
be made to fall upon the bottom of the camera obscura, when it 
is coloured green by an object-glass of that colour, the place 

*.The author had for this purpose large squares of coloured glass furnished 
by the brothers MUller, joung artists known by their success in the attempta 
which they have made, especially of late, to rediscover the art of painting 
glass, which had been lost for several centuries. 
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dione upon by the light will assume a pale red colour, mthotU 
there being any sJiadow; if the object-glass is red, the light will 
make the place where it falls appear of a greenish blue. 

The following facts come also in support of Mr Trechsel^s 
fundamental opinion. 

1^, The natural bluish shadows are more distinctly observed 
in winter, with an overcast sky and a hazy atmosphere. Now, 
in these circumstances, the blue light predominates, on account 
of its greater refrangibility. According to Mr Zschokke^s hy- 
pothesis, the shadows projected in this blue light would not be 
blue, but red or orange ; it is seen, on the contrary, that the 
blue tint which they really have, comes from the reflection of 
the predominant blue light of the day. 

Sd, If this bluish shadow be illuminated by the yellowish light 
of a burning candle, it assumes, at the very moment, a yellowish 
tint 

3d, On the other hand, the black or greyish shadow of the 
light of a candle assumes a blue colour, whenever some rays of 
the light of day are made to fall upon it. This is Rumford^s 
experiment. 

4dhy If there be placed behind the shadow projected by this 
day light when it is weak, an object painted red, yellow, or any 
other colour, the shadow immediately assumes a tint similar to 
that of the object which sent reflected light to it. 

5thj The shadows coming from the interception of the light 
of a candle, are always of a more or less deep black, provided 
there has been only one candle burning ; they appear yellowish 
when two are lighted, of which the one shines upon the shadow 
produced by the interception of the light of the other. 

" It is easily seen," says Mr Trechsel, ^ that there can be no 
question here of the inflection of the light in the shadow^ either 
according to the ordinary explanation of this phenomenon, or 
according to Mr FresnePs theory of interferences ; for, 1*^, The 
coloured shadows are homogeneous, and not composed of alter- 
nate bands ; S(%, They are obtained of any breadth that one 
jdeases ; Sd/^, They preserve, in general, the same colour, al- 
though they change their intensity at ^ach variation produced in 
the distances which separate the plane that receives the light, 
the opaque body and the source of light."" 
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Mr Trecbsel, in consequence, proposes to distinguish two 
sorts of colonred shadows, one of whidi may be termed obfecHve^ 
and the other subfecHve. Among the former would range them* 
selves, I^, The shadows, whose bluish coIouHng is owing to 
the reflection of che daylight; Zd^ The shadows that are oo» 
loured yellow by the direct li^t of a candle ; 3d, Those which 
are obtained' from the reflection -of the light by a naghbouring 
coloured body. 'To the subjective- shadows would be referred 
tbdse' which are produced in the light coloured either by prifrk 
mbtic'ddcomposilibn, -or by its transmission through coloured 
gUes. 'In thifi latter class would also be placed the remarkable 
j^enomenon of. the coloration by dayJight in the cantera ob«-' 
scura^ and some other similar phenomena. 

The shadows, whdse colouring is produced by direct or ob- 
jective means, do not require further explanation ; but the case 
is difierent with those whose colouring is only subjective. 
" With r^ard to these latter,'' says Mr Trechsel, M Mr Grot- 
thuss's hypothecs appears' to me the most probable. It accords 
not only with ordinary observation, but: also with the experi^ 
ment of the camera obscura which has been described above, 
and which was not known to Mr Grotthuss. According to this 
author, when our eye receives the impression of any' colour 
whatever, for example, orange light, transmitted in large quan^ 
tity, the sensibility of the organ for this light is diminished, and 
perhaps the sensibility for the complementary blue light in- 
creases. If we now make the day light,, or' any other white 
light, fall upon a shadow projected in this coloured light, or 
simply upon a ground tinged with this same light, the orange 
ray disappears subjectively of the day-light, and we then od\j 
perceive the united sensation of the other rays contained in the 
fasciculus, rays which, by their combination, {H^uce a greenish 
blue tint, complementary of the orange in the scale of Newton. 

Nb doubt can be entertained of the siibjectiveness of the phe. 
noHienon 6f the camera lobscuraj which I have already several 
times mentioned^ if it be brought to mind that the day-light 
sbmetimbs produceis the red tint in it^ sometimes the green, ac- 
cording to the colouring of the ground. Another experiment 
maybe added, whicb^ although not new, is yet not the less 
striking. Let two candles be placed^ so as thai two shadows 
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may be projected from the same opaque body, and the shadow 
formed in the light of one of the candles be lighted by that of 
the other. These shadows, as is known, will both be yellowish. 
,l.et one of the lights now be coloured red, by making it pass 
through a j^te of glass of that colour ; the i^adow coming from 
the interception of the other light, will immediately assume a 
red tint, (obfecHve colouring) ; but, at the very instant, the 
other ^adow, which is only shone upon by the pure light of the 
other candle, will become green, (subjective colouring, pro- 
duced in the organ of the observer itself, from the defect of the 
perception of the red ray) ; and vke versa, if one of the sha- 
dows is objectively and directly coloured green, the other will 
be subjectively coloured red. 

Mr Trechsel here remarks, that the phenomenon observed by 
fieveral members of the Helvetic Society of Natural Science, in 
a chapel near Soleure, appears to be of an analogous nature to 
the subjective coloration of shadows, in particular to the pheno- 
menon last cited, and to that of the colouring of the bottom of 
the camera obscura l)y the light of the day. It will not be use- 
less to recall here the description of this phenomenon, such as 
we have already ^ven it in our account of the tenth session of 
the Helvetic Society ♦. All the panes of the windows of the 
chapel, without exception, are of pale yellow glass ; the frames 
of these windows^ which are of iron, are perforated here and 
there with small holes of about a line in diameter ; the light 
which- penetrates by these holes, is of the most beautiful blue, 
even when through them the view ,is carried upon perfectly 
whit^ clouds. The same effect is also produced when one of 
the windows is opened, and the slit thus formed is blue until 
the opening attains a certain width. We had explained this 
phenomenon, as probably arising from the psychological effect of 
contrast Now this effect, which in general cannot be contested, 
may be owing to the momentary paralysation in the organ of 
the faculty of perceiving one of the partial sensations which 
compose the total impression. 

Mr Trechsel conpludes his memoir with the following brief 
reidew : 



* See BibL Uniyers. torn. xxix. p. 326. 
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^^ 1. Coloured shadows may be distinguished into cigective 
and subfective. 

<^ 2. The former owe their colouring to the light which ar- 
rives at them either directly or by reflection; they are not 
therefore total shadows, but are rather, to use the scientific 
term, penumbrce. 

^^ 3. The shadows whose colouring is subjective, 'are the ef- 
fect of a particular disposition of our organ, which/ when it is 
fatigued by the impression of a single colour, no longer per- 
ceives that ray in a fasciculus of white light ; so that the com- 
plementary ray predominates and communicates its tint to the 
shadow projected in the primitive light. 

" 4. So far as we have been able to observe, the eye follows 
in this process the scale of Newton » If the corresponding co- 
lours are not always exactly complementary, it must be attri- 
buted to the difficulty of obtaining artificial tints so pure as those 
of the solar spectrum. 

<^ 5. There follows from this, that the colouring of shadows 
is impossible, if there be no other light than that by the inter- 
ception of which the shadow is formed. The presence of a light 
, coming from another part, for example, from the sky, or the 
clouds, is an indispensable condition to the formation of coloured 
shadows. 

*^ 6. Lastly, the shadow is not necessary to make the comple- 
mentary colours appear. A small quantity of white light, put 
in prominent contrast with a large mass of coloured light, as- 
sumes, in certain circumstances which we cannot well determine, 
the complementary tint corresponding to the colour of this latter 
light'' 

Mr TrechsePs explanation appears to us satisfactory ; it intro- 
duces, it is true, two causes for a phenomenon which has usually 
been considered as one; but this is not the first case where 
a careful analysis has obliged us to admit several agents in an 
effect single in appearance. Without doubt, in the number of 
the very varied experiments which may be made on the subject 
of coloured shadows, there will still present themselves many de- 
tails which will not be immediately explained ; but it is probable 
that their origin will be found in the peculiar circumstances of 
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be employed in collecting shell-fish. Found a small sandy bay 
(which I took the liberty of naming after the ship), with coral 
reefs running out from both extremes, over which a tremendous 
surf was breaking ; inside the water was quite smooth. An- 
chored the boat a few fathoms^ length from shore ; and, leaving 
a couple of hands in her, landed with the remainder of the Las- 
car crew, six in number, who were armed with muskets. 

We found the island (which in length is 28 miles, by 15 in 
breadth), to be of coral formation; entirely flat, and covered 
with lofty and thick jungle to within a few yards of the wat^r'^s 
edge. Proceeded along-shore towards the N. W. point in search 
of two rills of water mentioned by Horsburgh in his " Directory." 
At an angle of the jungle came suddenly upon a party of the 
natives lying on their bellies behind the bushes, armed with 
spears, arrows, and long bows, which they bent at us in a 
threatening manner. The moment the Lascars saw them they 
fell back in great consternation, levelling their muskets ; and it 
was with great difBculty we could prevent them from firing ; on- 
ly the tyndal or coxswain (a Malay) stood by us. We went 
within a few paces of the natives, and made signs of drinking. 
The tyndal salaamed to them according to the different orien- 
tal modes of salutation. He spoke to them in Malays and other 
languages. They returned no answer, but continued crouching 
in thdr menacing attitude ; and to whichever side we turned^ 
they pointed their weapons towards us. I held out my hand- 
kerchief towards them, but they would not come from behind 
the bushes to take it. I placed it upon the ground, and we re- 
tired, in order to allow them to pick it up. Still they moved 
not I counted 16 strong and able bodied" men opposite to us, 
many of them very lusty ; and further on another party six or 
eight in number. Those in front of us were lying in two ranks, 
with two or three women in the rear ; the whole of them com- 
pletely naked, with the exception of a stout man, about six feet 
in height, who was standing up along with the women. He wore 
on his head a red cloth, with white spots, and probably was their 
chief. They were the most ferocious and wild looking beings that 
I ever saw ; their hair was frizzled, noses flat, and small red eyes ; 
those parts of their skin which were not besmeared with mud 
(probably to shield them from the attacks of insects) were a 
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these experiments, and in the state of the bodies employed by 
the philosopher in his observations. 

Bibliotheque Universelkj Majf 1836. 

jffotice regarding the Little Andaman Island^ Bay of Bengal. 
Communicated by Comet J. E. Alexander, H. M. 13th 
Light Dragoons. With a Plate. 

V^N the 12th November 1825, the Honourable Company^s 
transport, Earl Kellie, having on board 4 companies of H. M . 
45th regiment, and 100 Madras pioneers, destined for foreign 
service in the Birman Empire, steering a S.E. course, hove in 
sight of the Little Andaman Island, in latitude 10° 45' N., and 
longitude 92° 12' E., bearing from E. to E.S E., and distant 
4 leagues. At 10 a. m. bore up, and stood in for the land to 
get a supply of water, our stock of which was almost exhaust- 
ed, fiom the unusual length of the voyage, occasioned by the 
baffling winds we experienced in the middle of the Bay. At II 
saw a brig, hull down, bearing N. W., steering to the S.E. 
At 12 sounded on a coral reef 8, 9, 10, 12, and 16 fathoms, 
patches, the bottom seen plainly under the ship, with numerous 
sharks following the vessel, one of which we succeeded in kill- 
ing. Observed a muroena opliis or sea-serpent ; length about 
3 feet ; back brownish, belly white, tail rounded, a row of black 
spots along the sides, and without the caudal fin. A monstrous 
fish likewise made its appearance near the vessel, seemingly of 
the genus Rata or ray ; its length about 20 or 25 feet, very 
broad, and colour of back reddish. A very heavy swell on the 
bank ; steering from N.N.E. to N.W. to haul off it, ran a dis- 
tance of 4 knots, when the water deepened to 20 fathoms. When 
on the coral shoal, in 8 fathoms water, the extremes of the 
island from E. 4 W. to N.N.E., and a small bav in the centre of 
the island ; — at 11 p. m. saw a light on shore ; brought up off 
the N.W. point, and anchored in 8^ fathcHn^ at %\ miles from 
shore. 

; 12th November. — At daylight proceeded in ope of the cutters 
alo^ with the chief mate in search of water. On- approaching 
> the shore, observed a woman and child on the b^adi, who^sjipk^ 
op perceiving the boat, ran into the jungle ; they appeared to] 
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in a row round the walls were the smoked skulls of a diminutive 
hog ; the canine teeth diorter than in the other species of ms in 
eastern countries, the jaws fastened together by strips of rattan, 
(Plate I. fig. 1.) From the roof a piece of red ^^^ white chequeir- 
ed doth was suspended, seemingly of Madras manufacture. In 
conical baskets pieces of jack-fruit were found, and a nut re- 
sembling a chesnut, besides several roots. In a corner I found 
several large mangroves. At a fire the following shells were 
roasting : The green Murex tribtduSy Trochus telescopiumy Cy^ 
prasa caurica, and several varieties of mussel. The drinking 
cups seemed to be the nautilus. The weapons were a bow 
from 6 to 7 feet in length, which is pulled with the feet, and a 
hand-bow of 4 feet ; the strings are made of the dark red fibres 
of a tree* The arrows are 3 and 4 feet in length, the upper part 
of' a very hard white wood, inserted in a stock of cane. The 
soldiers shot several of them at a tree ; they penetrated a couple 
of inches into the solid timber, and it required the joint strength 
of two men to pull them out, and even then the points were un- 
injured. Several arrows were found with two, three, and four 
prongs. No canoes or rafts were seen, and no idols of any de- 
scription. The hand-nets were formed of the black filaments of 
a tree. In one of the baskets, carefully wrapped up in a cloth, 
were the head of a harpoon with two barbs, a Malay chopping 
knife, and several spike-nails and ring-bolts-; these last were pro- 
bably from the American ship Dover, Captain Duffin, which 
was wrecked here several years ago. 

Naturally concluding that there was water near the hut, we 
penetrated into the jungle, consisting of Dam6ier trees, red- wood, 
the Alexandrian laurel, aloes, rattans, and a very lofty and 
stnught tree, about 15 feet in girth, which, if not too heavy, 
would answer admirably for masts. Having advanced about 
30 or 40 yards from the beach, came to a pool of good water ; 
but, from its being at an inconvenient distance from the vessel, 
we retraced our steps, and, on coming opposite the boats, dis- 
covered a party of 50 or 60 natives waiting our approach in am- 
bush. We advanced to them, in order to get them to point 
out ^ more convenient watering place. So little intention bad 
We of molesting or injuring them, that we had brought with us 
several looking-glasses, cloth, and baubles to give them. How- 
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ever, we had no sooner got within 15 yards of them, than we 
were assailed with a shower of arrows, which struck several of 
us. Our files were then extended to skirmishing order, and we 
returned with a round of musketrv« killed and wounded several 
of them, fixed bayonets and charged them ; but they knowing 
the intricacies of the jungle, and being extremely nimble, suc- 
ceeded in not only effecting their own escape, but also in carry- 
ing off the disabled of their party. We were brought up by a 
^eep pool, and saw them making off on the other side, and 
heard them calling out Yahun, Yahun. 

We then continued our march along the beach, and discover- 
ed another pool of very good and sweet water immediately op- 
posite the vessel, and just within the skirts of the jungle. The 
water casks were sent for, a jack was hoisted at the pool (being 
a preconcerted signal to those on board ; left half of the party 
there, and proceeded with the remainder along a path into the 
jungle, expecting that it would lead to a village, where* we 
might get some fresh stock. We advanced about a couple of 
miles without seeing any more huts or natives, and no quadru- 
peds of any description. 

The wood into which we penetrated, and in which the bugle 
alone kept us together, was one of the most gloomy and dismal 
that can possibly be conceived. It was indeed, 

^' Nemus atrum hoirenti umbra.** 

The trees were of vast height, and in many places thickly inter- 
woven with rattans and bushrope. The sun-beams were unable 
to penetrate the entangled foliage, the atmosphere in conse- 
quence bore the semblance of twilight. The air was loaded 
with a damp and pestilential odour, occasioned by the rotten 
twigs, leaves, and fruit, with which the ground was thickly 
strewed, which, beside, was exceedingly swampy. The death- 
like stillness was occasionally interrupted by a solitary parrot 
winging its noisy flight over-head ; but owing to the richness of 
our vegetable canopy, it was almost impossible to gain even an 
imperfect view of him. Numerous snakes were observed stealing 
along amongst the bushes. From several we had narrow escapes. 
Those that we succeeded in killing were all furnished with the 
poisonous fangs ; and many of them bore a striking resemblance 
to the Colubei* pr ester or Viper, but they were all spotted. 
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Tired with our unprofitable excursion, we retutned to the 
watering pool, and the casks having been rolled up to it, ve sat 
down to dinner before we commenced filling. Whilst engaged 
with our repast a strong party of the natives came down .upon 
us, and threw in a shower qf arrows, which killed one and 
wounded severely three of the soldiers. We quickly formed, 
charged them, and killed and wounded several by our fire, and 
continued skirmishing with them till sunset ; for they seemed 
to be exceedingly cunning and revengeful, and made some des- 
perate attempts to cut off the pioneers engaged in filling. Af- 
ter they had completed the watering, we pulled off £roni KeUie 
Bay for the ship, widi the four boats ; but a current at that 
time setting to the N.E. at the rate of 8 or 4 knots an hour, 
we found that we could not reach her. The water-boats. were 
anchored in consequence, and the two others went alongside. 
The ship^s anchor was weighed, and dropping down to the long- 
boat and cutter, brought up in 13 fathoms water, and by mid* 
night got on board, laden with bows, arrows, spedmens of am- 
bergris, sheUs, &c. 

\4tth November, — ^During the night heard the savages shout* 
ing and yelling on the beach, seemingly in defiance. At day. 
light weighed, and stood through Dimcan'*s Great Passage. At 
10. A. M. got on a coral reef, not laid down in any chart; least 
water 5 fathoms, with the following bearingE( : North end of the 
Little Andaman S.S.E.; the N.W. point S.W. by S. ; the 
centre of the South Brother S. £. by E. \ E., distant 4 miles ; 
and the centre of the North Brother E. \ N. Botk these 
islands, like the Little Andaman, are flat, and covered with hi^ 
trees, without a rising ground of any sort on them. Kept away 
to the northward, and got twelve fathoms all the way between 
the South Brother and Sisters, and in a few daya arrived safely 
at Rangoon. 



Feomb, Biemav Empiek, 
15^ December 1825. 
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Snme particulars relative to the Tides in the upper part of the 
River Thames, and of the ohstrwtion^ caused fnf the^esent 
London Bridge. By P. Baalow, F.R.S., Mem. Imp. Acad. 
Petrop., 8ic. (Communicated by the Author). 

X^OMDON Bridge, which has for so many years bcstrided the 
Thames, is now doomed within a very short time to be remo- 
ved, and a considerable change will be, there can be no doubt, 
effl-cted in the stale of the River from the present site of the 
Bridge upwards. It may not therefore he uninteresting to re- 
cord some particulars relative to the present state of the tides, 
and of the river, in order hereafter the belter to compare the 
change which the removal of the bridge may occasion. When 
this question was before Parliament, I was summoned to at- 
tend the Committee to state my opinion relative to some points 
connected with these probable changes, and it was on that oc- 
casion that I collected together the several i'acts given in the 
following pages, and which, if tbey should not be found to fur- 
nish any present important information, may hereafter be refer- 
red to as matters of interest by the curious inquirer. Some 
doubts liaving been suggested as to the damage which might be 
sustained by the wharfs. Sec. above bridge, by the rising of the 
river above its present level at high water, and the exposure of 
the sewers at low water, the data here given are such oa are 
connected more particularly with these questions ; they con- 
sist^ 

1. Of the sectional area of water-way at the different bridges, 
at various states of the tide. 

9. Of the hourly rise and fall of the tide, and the difference 
of level at different times of the tide, imme<liately above and be- 
low London Bridge. 

3. The rise and fall, ajid interval between the time of high 
and low watei', at Woolwich, and at several other places on the 
river, ascertained by ol>servation8 made on the same days. 

4). Experiments and observations made on the velocity of 
the tide at ebb and flood at Woolwich, and other places on the 
river. 
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5. The difference of level between the high and low water, 
at several places on the river, and other miscellaneous particu- 
lars. 



1. Sectional areas of wai&r-way at London Bridge^ and at 
Southwark, BlackfridrSy Waterldoj and Westminster BridgeSf 
at different periods and states of' the tide. 



At an eztnordiiiarj hifffa 
tide, 2 feet above tne 
usual average spring 
tide high water-mark, 
the water-way throuffh 
the different bridges Is, 

At the Trinity, hi^ wa- 
ter mark or datum, 

At an average spring tide, 
high water below Lon 
don Bridge, 

Do. above firidge, - 

Average neap tide, high 
water above Bridge, 

Spring and neap tide, low 
water above Bridge, 

Neap tide low water below 
Bridge, 

Spring tide low water be- 
low Bridge, 



LoDdop 



Bridge. 



8130 
7360 

7122 
6837 

5293 

1488 

1030 

540 



Southwark 
Bridge. 



15,260 
13,940 

13,170 

11,135 

5,012 



Bladcfrian 
BridgBu 



15,460 

14,117 

12,975 

10,590 

3,724 



Waterloo 
Bridge. 



19,822 
17,707 

16,447 

13,116 

3,382 



The linear water-way at London Bridge between the Piers 
above the Starlings, . . - . . 

Linear distance occupied by the Piers, 
Total distance between the abutments. 
Linear water-way below the Starlings at low water. 
Linear distance occupied by the Starlings, 



Bridie. 



16,760 
15,198 

14,015 

11,380 

3,720 



Ft. 
524 



la. 

2 
10 



230 11 
700 1 



9m 



From this table it appears, that, at low water spring-tide, the 
sectiooal area of the water-way at London Bridge is not more 
than about two-fifths of that at Waterloo Bridge, which has the 
least water-way at low water of the other four bridges ; this con- 
traction acts as a dam, and causes the water to accumulate so 
much above bridge, that the sectional area below bridge is very 
little more than one-third of that above bridge. 

And at high water spring-tide, the water-way at Lqndoa 
Bridge is, at a medium, about half that at Southwark, which 
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bas the least section of the other four bridges at high water, 
and this again causes an accumulation below bridge, but by no 
means so great as in the former case. 

The effect of this blockage on the hourly rise and fall of the 
water at the bridge is shewn in the following table : 

% TABLE of the Ebbing and Fhwhig of the tide at London 
Bridge, taken above and below on the SQih of July 1821. 



Low Water 60 minutes past 


High Water SS minutes 


past 


9 o'clock in the Morning 


• 


2 o'clock in the Afternoon. 


Flood TStk. 




BbbTide. 






Feet IndiM. 




Feet Inchflb 


Depth of water when flood 








commenced, - 


6 


1st Hour, &11 . 


2 1 


1st Hour, rise 


2 11 


2d Hour, . ^ . 


2 7 


2d Hour, ... 


3 


3d Hour, . . • 


2 


3d Hour, ... 


2 10 


4th Hour, ... 


1 9 


4th Hour, . - - 


2 8 


5th Hour, 


1 5 


45 Minutes, ... 


1 


6th Hour, 


1 2 






7th Hour, 


1 . 


4 Hours and 45 Minutes 


18 6 


65 Minutes 


11 






Depth at Low Water, 


5 6 



Low Water 30 minutes past 
9 o'clock in the Morning. 

Flood Tide. 

Feet Inches. 

D^pitef Water when Flood 

cmmenced, . - 13 

1st Hour, rise . - 5 9 

2d Hour, ... 5 4 

3d Hour, --.29 

4th Hour, - - . 2 5 

48 Minutes, - - 14 

4 Hours and 48 Minutes 18 10 



7 Hours and 55 Minutes 18 5 

High Water 18 minutes past 
2 o'clock in the Afternoon. 



Ebb Tide. 

1st Hour, Fall - 
2d Hour, 
3d Hour, 
4th Hour, 
6th Hour, 
6th Hour, 
7th Hour, 
59 Minutes, 
Depth left, 



Feet Indiei. 



2 

4 
3 
2 
2 
1 



1 

4 
1 

7 
3 
9 



1 6 
11 
4 



7 Hours and 59 Minutes 18 10 



By means of this table we readily find the head of water 
above and below bridge at each successive hour of the tide^ 
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viz. by subtracting from the depth of water on one sid^ . the 
depth on the other. Thus it appears that, on the day in ques- 
tion, 



THE TLOOD TIBS. 






THX EBB TIDE. 








Feet. 


Indiei. 


( 




Feat. ] 




The head at low water above 






The head below bridge. 






bridge was 


4 


9 


high water, 





5 


l8t hour of flood 


1 


11 


1st hour 


do. 





5 


Sd hour, head below bridge, 





6 


2d hour above bridge 


1 


4 


Sd hour do. 





4 


3d hour 


da 


■ 2 


« 


4th hour do. 








4th hour 


do. 


3 


S 


High water 





7 


5th hour 


do. 


4 


1 








6th hour 


do(> 


4 


8 








7th hour 


do. 


6 


2 








Low water do. 


5 


2 



The above deductions aiie from the observations of a particu- 
lar day, and are not quite the mean results even for a day, be- 
cause the high water above and below bridge does not happen 
exactly at the same time. From a mean, however, of several 
days, it appears, that the average fall 

Feet Indies. Feet fTrli 

High water spring tide is 8 greatest 1 1 

Average ftU low water 1 ^ ^ ^^^^ 5 , 

Hif^ water neap-tides 5 

Low water do. 2 1 least 1 1 



3. Some other particulars relative to the periods of RyMomd 
FaBy and of High and Low Water, above and below tmdge^ 
may be stated asJbUows : 

1. The flood of spring-tides, of October Slst and 23dy pro- 
duced slack water through the bridge in about 40 minutes after 
low water below bridge ; from which time a-head gradually in- 
creased below bridge to 1 foot 10 inches at half flood, and then 
regularly decreased to about 8 inches at high water. 

The first flow of these tides, nevertheless, began above bridge 
about 20 minutes after low water below bridge, although the 
water was then about 2 feet 6 inches higher above than bdow 
bridge; the time of low water below bridge averages 10 minutes 
earlier than above bridge. 
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The ebb of these tides produced slack water at the bridge 
about 80 minutes after hi^ water, and then gradually sunk to 
their greatest fall at low water. 

The time of high water, October 21st and 23d, was the same 
below as above bridge ; but the average time of high water 
spring tides is 9 minutes earlier below than above bridge. 

The flood of neap-tide, October 80th, produced slack water 
through the bridge, in about two hours after low water below 
bridge, when there was some land-flood in •the river ; from which 
time a head gradually increased below bridge to 1 foot 8 inches 
at two-thirds flood, and then regularly decreased to 4 inches at 
high water. 

The first flow of this tide, nevertheless, b^an above bridge 
about 1 hour after low water below bridge, although the water 
was then 1 foot higher above than below bridge ; but the aver- 
age time of low water below bridge is 82 minutes earlier than 
above bridge. 

The ebb of this tide produced slack water at the bridge about 
15 minutes after high water above bridge, and then gradually 
sunk to its greatest fall at low water. 

The time of high water, October 80th, was 15 minutes earlier 
below than above bridge ; and the average time of high water 
neap tides is 15 minutes earlier below than above bridge. 
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abwe and behw London Bridge. SB 

From these observatioiis we learn, that the relatiye time of 
the flood at these places, from a mean of the two days, is, 



Time of flowing at Woolwich, - 5 

Deptford, - 4 

Billinsgate, 4 

Old Swan Stairs, 4 

Westminater Bridge, 4 



M. 

12i 

40 

27i 

SO 



And that the low water at Woolwich precedes that at 



Deptfbfd by - . 

Deptford precedes that at Billinsgate by 
Billinsgate Old Swan Stairs by 
Old Swan Stairs Westminster Bridge 



H. 








S7i 
22i 

20 

22i 



And the mean rise of the tides at these stations is, 

Feet. In. 

At Woolwich, - - 19 li 

Deptford, - - 18 10| 

Billinsgate, - - 17 7^ 

Old Swan Stairs, - 13 3} 

Westminster Bridge, - 12 1} 



5, Mean of Six WeeJci Observaiions on the velocity of the Ebb 
and Floods Neap and Spring Tides, at Woolwich. 





SOUTH 8H0BE. 


CEKTBE. 


NOBTH SHORE. 




Mean of 3 digrSi 
Do. 
Do. 

Mean in feet \ 
per second, J 
Miles per hour, 


Flood. 


Ebb. 


Flood. 


Ebb, 


Flood. 


Ebb. 


Neap 
Tides. 


Feet per 

2.78 
2:55 
2.36 


Feet per 

&00 
2.55 
2.36 


Feet per 
leoond. 

a2i 
aoo 

2.78 


Feet per 

3.42 
3.00 

2.78 


Feet per 

2.78 
2.55 
2.55 


Feet per 

&85 
2.78 
2.55 


2.56 
1,74 


2,64 
1.80 


2*99 

2.04 


ao6 
2,09 


2.63 
1.79 


3.06 
2.09 


Mean of 3 days, 
Da 
Do. 

Mean in feet^ 
per second, j* 
Miles per hour. 


2.55 
2.36 
2,78 


3.21 
2.78 
3.42 


aoo 

2.78 
3.21 


3.85 

a2i 
3,86 


2.55 
2.55 
3.21 


3.64 
3.21 
3.42 


Spring 
Tides. 


2.56 
1.74 


ai4 

2.14 


2.99 
2.04 


a64 

2.48 


2.77 
1.99 


3.42 
2.33 
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The tabulated obserratiims, from whkh the above .jibatliMt 
has been made, jwere taken by Mr Pullman, superintendaiit 
master at Wocdwich Dockyard, and may be confided in for their 
accuracy. They were taken at about mid-tide with a shinys 
log, and with every possible care and attention. W 

The following experimental results, as to the velocity at 
ebb-tide above bridge, were furnished by Mr Jessop, dvil ex^ 
gineer. The velocity was ascertained by throwing into tbe. m 
stream turnips and potatoes every 10 minutes for 45 minutea m 
during low water, in the middle, and on each side, of the river. 
The greatest velocity thus deduced, was 21 feet in 5*17 a^ 
coods or about 2^ miles per hour, and the mean of each seriea 
gave as follows : 

Near the London shore, 21 feet in 8.4 seconds. 
In the middle, . . 21 aS 

Surry tide, ... 21 9.3 

General mean, 21 8.1 

Or If miles per hour nearly. 

6. — Line of High and Low Watef. 

The mean low water-line has a fall of 12 inches between West-*' 
minster and London Bridge, and fr6m London Bridge to the 
London Docks at spring-tides, a fall of 3 inches ; at neap-tides^ * 
S inches. Mean 9,\ inches. 

The high water-line has a fall, in the contrary directicm, from 
London Docks to London Bridge, of 1^ inch at spring-tides^ 
but it is a dead level at high-water neap-tides, as it is also be- 
tween the London Docks and Blackwall. And from London 
Bridge to Richmoqd the high water-mark is, according to the 
survey of Mr Giles, the city surveyor, one dead level ; and this 
gentleman informs me, that he has found the same circumstance 
to obtain in several tide rivers; although the Severn and some . 
others observe very different laws. 

7. Eacperiments to ascertain the Velocity of the general body of 

Waters of the Thames. 

As the velocity, found as above, was obviously that of the . 
surface of the water, I thought it desirable to ascertain whether 
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it' lAtette'saine to finy considerable depth. For this determina- 
tion, 1 procured at the dock-yard, by the permisaion of the 
Navy Board, ten pieces of oak a foot long, and about six 
inches in diameter, which were apecifically heavier than wa- 
t&, and ten simitar pieces of larch, which had a much less 
specific gravity than water. These were connected, two and 
WO together, by smal] chains of different lengths, from fourteen 
hAtt long to two feet, so that each pair acted like a Hook and 
^i|DiD, and they were so adjusted, by small weights of lead, that 
only the upper surface of the larch cylinders was above water ; 
there were, moreover, two larch cylinders, which floated merely 
on the surface without any appending oak cylinders. The up- 
per part of the larch cylinders were painted of different colours 
and forms, so that each might be distinguished from the rest. 

These were all thrown into the middle of the stream opposite 
Woolwich Dock-yard, at about one hour after low water ; they, 
of course, immediately proceeded with the current, and I ac- 
companied them in a boat to register their progress. It was 
presumed, that, if the upper and lower parts of the stream had 
different velocities, that the deeper floats would be left behind 
those which were less deep ; and these latter behind those which 
were merely on the surface ; but tliat if tlie whole body of water 
had a common velocity, they would all proceed together. 

It was soon found that the effv^l of currents at different 
depths, caused the floats to separate considerably from each 
other, but still their progressive velocity up the river was near- 
ly the same ; so nearly, indeed, that after following them for 
more than two hours, they all passed the stunc line, opposite 
Greenwich Hospital, within one minute of each other ; although 
in their progress, some of them had passed under the keels of 
vessels, which intercepted their path. 

We now waited till the time of high-water, and then immersed 
them again opposite the Hospital. The case was now very diffe- 
rent ; fi>r we found the deeper floats still ascending the river, 
others descending, and others nearly motionless ; so that we had 
some difficulty to collect them. This, however, we did, in about 
half an hour, when they were again set afloat, and they now, as 
led pretty uniformly, and passed a line of the river 
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«t Wocdwich (except two which had gone ashore) within about 
the same iiiterval as before. 

It follows, therefore, that, except for a short interval about 
the time of ebb and flood, the whole body of water is moving 
with the same, or very nearly the same, velocity ; and hence me 
quantity which passes any section of the river during ebb and 
flood may be pretty accurately estimated, the section bdng given. 

Without entering into a minute examination of all the preoed- ^ 
ing particulars, some of the consequences of the removal of the 7 
bridge may be easily foresee. 

For example, since the high water-mark is a dead level from 
Blackwall to the London Docks, and thence to the bridge, ab- 
stracting only 1^ inch at the bridge (which is unquesti<Hiably 
attributable to the fall at that place) ; and since it is also a dead 
level from the bridge to Richmond, there can be no doubt that 
the same law will obtain when the bridge is iiemoved ; so that at 
a medium spring-tide, we may expect the high water-mark from 
the bridge upwards to Richmond to be higher by about 13 inch- 
es than it is at present, and from Richmond towards Tedding- 
ton this rise will gradually diminish, till it is lost in the general 
ascent of the bed of the river to that place. 

With respect to the low water-line, it wiU fall very considerably 
below its present mark immediately above bridge, but not, per- 
haps, to the amount of the present head, viz. 5 feet 4 at a medium 
spring-tide, because the quantity of water which will pass the 
bridge, during the ebb, will be considerably greater than at pre- 
sent, and will, of course, acquire a new velocity consistent with 
the new circumstances, and consequently a new slope ; so that it 
is possible the new low water-line, at the site of the bridge, will 
fall between the present low water-mark above, and that below 
the bridge^, but much nearer to the latter than the former. 

The additional quantity of water which will pass and repass 
the new bridge each tide, will consist of all that which will be ad- 
mitted upwards, more than at present, at high-water, and of the 
greater part of that which is now dammed up above bridge 
at low water, which will together amount, perhaps, to about one- 
seventh of that which now passes. This, of course, will increase 
the velocity both of the flood and ebb tides, and have a tenden- 
cy to deepen the river from the bridge upwards ; but the navi- 



Mr Don on the Affinities qfihe Empetrece. SQ 

gation for large barges, it is presumed, will, notwithstanding, 
be impeded for an hour or two each tide, at an4 during the time 
of low-water, particularly at spring-tides. 

It was not, however, my intention, in this pi^)er, to do more 
Aan record the preceding particulars, for the purpose of com- 
parison hereafter. I shall not, therefore, enter farther upon the 
probable changes which the removal of the bridge may occasion ; 
a short time will decide the question, by the best of all tests, ac- 
tual experience. 



On the Affinities of the EmpetrecBj a natural Group of Plants. 
By Mr David Don, Libr. L. S. &c. Communicated by the 
Author. 

JL AM aware that it has already been proposed to separate Em^ 
petrum from the Ericece * ; but the mere removal of it from 
that family, was nothing more than what Jussieu himself had 
previously done. That its relative affinities have hitherto beai 
entirely overlooked, no one who has given the least attention to 
the investigation will for a moment question ; and it would only 
be a waste of time to attempt to point out the discrepances be- 
tween the Empetrea and Ericeay or between them and Conifer (t^ 
of which Nuttall is disposed to consider them as a section -|- ; for, 
with the exception of a slight resemblance in habit, there is 
really neither analogy nor affinity between them ; nor do the 
Empetrece even belong to the same natural class with either of 
these families. I have, however, lately discovered a remarkable 
affinity between this group and Euphorbiacece^ as well as Cfe- 
lastrincBj which it is my principal object in tliis paper to point 
out ; but, as they appear to me to be more intimately allied to 
the former, the comparison will be chiefly confined to these two 
tribes. The EuphorJnacece and Empetrece agree, therefore, in 
the imbricate aestivation of their caljrx ; in the stamens being 
opposite to the divisions of the calyx, and both these being of an 

• Nutt. Gefu 2. p. 233. + Nutt. L c. 
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equal and definite number ; in having bilocular anthers ; in 
supaior ovarium ; in the plurality of styles ; in thdr divided 
stigmas ; and, lastly, in the arrangement of the ovula, and pre- 
sence of a copious albumen. The embryo is also nearly the 
length of the albumen, and its cylindrical form brings it dAe 
to that of PhyTUvnilms. The male inflorefscence of Empetrum 
album has a striking analogy to that of Buanis *, whose calyx 
consists of S or 4 leafets, with the stamens equal in number, 
and placed opposite to, not alternating with them ; — a drcum- t 
stance which proves that this organ in Buoms is a true calyx, 
and not, as Linnaeus regarded it, a corolla. In separating the 
JSmpetrea from Enphorlmceay the principal character relied on 
is their erect embryo ; for in habit they are not far removed 
from Micrcmthea of Desfontaines, some species of FhyUcmthus^ 
or even of Evphorbia itself. In PhylUmthris^ the calyx consists 
of 6 segments : the filaments are 3, closely united together ; and 
the anthers are 4 in number, 8 of which are lateral and alter- 
nate with the inner divisions of the calyx, which are probably 
to be regarded as petals. The fourth anther, which may 
be considered as spurious, is placed directly in the centre 
of the 8 lateral ones. In a decandrous species of this genus 
from Mexico, each of the filaments is trichotomous, and each 



* In the Prodroimu Flora Nepalenris^ I have very briefly noticed a plant 
nnder the name of Bwnu Saligna^ and which I then suspected would even- 
tually prove a distinct genus ; but materials are still wanting to determtoe 
this point satis&ctorily. From the very imperfect description given by me, 
Mr lindley, in a late number of the Botanical R^^ter, has been induced 
to suspect its being only a variety of his Sarcoccoca pruniformis ; but the fol- 
lowing description will shew that it has very little affinity to that plant. 

Buxus Salioka, Don, Prodr. Fl Nep. p. 63. 

Fhres dioici? Ftem, — Calyje squamis pluribus (6-8). Ovarium ellipticum, 
3-loculare : omtlis solitariis. Stigmata 3 (raro 4) lanceolato-subulata, acuta, 
revoluta, supri convexa, tomentosa, suko exarata, subtii^s nuda. Fruehu 
(immaturum tantiim vidi) S-locularis (rard 4-locularis), stigmatibus persis- 
tentibus rostratis, et inter rostra foramine dehiscens : locuUa monos permis. 
Diatepimenia membranacea. Frutex erectus, ramosissimus, frondosus, sem- 
pervirens. Folia altema, nunc rar6 subopposita, petiolata, angustd lan- 
oeolata, acuminata, integerrima, basi acuta, margine redectente, pagin& 
utraque diversa (ut in Btueo), coriacea, enervia, glaberrima, nitida, subtiis 
vents panim conspicuis, 3-pollicaria, semiunciam lata. PeduncuH axillares, 
breves, divisi, pluriflori, subracemosi, cemui. 
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branch bears an anther of the usual structure, which, toge- 
ther with the central one, augments the number to 10. In the 
female flower, the styles are 3, united at the rase, and the stig- 
mas are divided into two lobes. The fruit is S^sided and S-ceU- 
ed, each cell containing two seeds placed parallel, and opening 
at the angle by a longitudinal suture ; these sutures are imme- 
diately perpendicular to the styles, and placed opposite the ex- 
terior segments of the cal}rx. I ought to have before remarked, 
that the form and structure of the anthers of Euphorbia and 
Empetrea are exactly similar. The monophyUous calyx ; the 
non-separation of the sexes ; the presence of a perigynous disk ; 
and the flat, somewhat foliaceous cotyledons, — appear to separate 
suiBciently the Celastrirut from the Empetrea. The distinc- 
tions between them and the Rhamnea are stiU more apparent, 
however ; for in them, the stamens are placed opposite the pe- 
tals, and the aestivation of the calyx is valvular,— characters of 
primary importance in a natural classification. The embryo in 
Rhamnece and Celastrina agrees exactly in form and structure. 
Mr Brown has very properly placed Phyltca among the Rhavu 
necBy although I have known some who, merely from the fruit 
being inferior, were disposed to remove it from that family. It 
is evidently intimately allied to Pomaderris^ both in habit and 
characters, and it is equally evident, that the fruit being infe« 
rior, is a distinction more apparent than real ; for in PomadeV' 
riSy and even in some species of Rhamnus^ the tube of the ca- 
lyx coheres with the ovarium ; and could we, for example, sup- 
pose an equal elongation of the tube of the calyx in these, as 
in Phylica^ we should then have the situation of the fruit pre- 
cisely the same. The apparently simple stigma in Pkylica is 
not very different from the triple one of Pomadcrris ; for there 
is evidently an indication of three distinct lol)es. 



EMPETREJE, NutL 

Ericeis affinia, Juss. 

Flores dioici. 

Masc. — Calyx 3- (rar6 2-) phjrllus, aestivatione imbricata, basi nu- 
dus V. squamis (4-6) duphci ordine imbricatis munitus. Pc- 
tala S (rard 2) hypogyna, foliolis calycinis alterna, uiigui brevi, 
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limbo obovato concavo erose crenulato, marcescentia. Stamina 
totidem> iisdemque altema, h3rpog3ma^ exserta^ paululum inte- 
riiis seposita, maiiter marcescentia : JUamefUa longiuscula, an- 
gustissima, ccnKpresaay glabra: antheras subrotundse, bilocularesy 
subdidymae^ ad medium peltae modo filaroentis imporitae: Tocu- 
lis ventricoais^ ferd omnino solutis^ rim4 longitudimdi exterijis 
dehiscentes. Ovarii rudimentmn. 
FcBM. — Cahfx maris. Petala totidem, sed breviora et vix un^^ui- 
culata. Staminum rudimentis rar6 ullis. PisOnum: ovarium 
globosum^ sessile^ disco camoso impositum^ 3, 6, v. 9-loculare^ 
OFulis solitariis : styli 3, brevissimi^ m unum corpus triangalare 
coaliti : stigmata radiato-multifida : lobis 6 v. 9> patulis^ basi di« 
latatisy subtus percurrenti-carinatisy supra sulco perangusto ex- 
aratisy pruinosis^ apice truncatis, emarffinatis v. biconpculatis. 
Bacca sphaerica, nunc depressa, apice leviter umbilicata, baai 
calyce persistente dncta^ 2, 3, 6 v. ^-pyrena: caro parca: p^ 
renas testi ossea monospermsy erectae, collaterales^ elliptico-tri- 
gonss^ compressiusculae^ columellas demum evanescentis angu- 
us numero aequalibus per totam longitudinem adnatae^ dorso 
convexo sulcato^ ad apicem puncto exiguo fere perviae. Se-^ 
men ovoideum^ cavitati pyrenae conformis^ basi chalaz^ tuber- 
culiformi atxo-fusca instructum : testa simplici^ membranaced^ 
spadice&y retictdato-yasculari^ apice puncto notat& : albumen co- 
piosissimum^ densumycamosum^ aqueo-pallidum^ hinc i&cie plap- 
niuscul^^ inde convexum. Embryo teres^ erectus^ axilis^ lacteua^ 
albuminis fere longitudine: cotykdones semicylindricaB^ obtuse?^ 
arct^ applicatae : radictda infera^ recta, cylindracea, obtusa^ co- 
tyledonibus fere triplo longior. 

Frutices (utriusque orbis zonis temperatis proprii) kumillimi, sem^ 
pervirentes, facte ericmded. Folia altema, petiolo exigui comjdanaio 
suffuUa, marine revoUtta, integerrima, eastipulata, Flores parvi, 
axiUares solitarii, v. terminates glomerati. 



EMPETRUM. 

Empetri sp. Linn. Juss. 

Calyx S-phyllus, coriaceus, basi squamis 6 imbricatis munitus. 
Petala 3. Stamina 3. Stigma b-9-fidum. Bacca depressa^ 
6-9-pyrena. 

Fruticuli (Europ. bor. et Magellan.) ramosissimi, procumhentes. 
Folia altema, Uneari-Ungulata, obttisa, supra plana, subtus convexa 
et lined membranaced exarata, atro-viridia, nitida. Flores axil~ 
lares, solitarii, sessHes, airo^anguinei, Baccas nigras v. rubrce. 

Hue E. nigrum, L. et E. rubrum, Vahl 
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COREMA. 

Empktri sp. Linn. Juss. 

Cahx 3-phyllu8, membranaceus^ bad nudus. Petata 3. Stamina 3, 
Stigma 6-fidum. Bacca globosa, 5-pjreiia 

Sufirutex (£uri9|p. austr.) erecttts, ramosissimus, rigidus, punctis re» 
sinons adtpersus. Folia undique sparsa, Uneana, obtusa, patula, 
suprd planhtscula, margine revoluta, Flores terminates, gtomerati, 
sessUes, disco piloso impositi, aUn, majores, Capitula squamis vU- 
losis bracteolata. Baccae cdbte. 

Hue £. alburn^ L, 

CERATIOLA, Rich, in Mich. Fl. Amer. bar. 

Calyx 2-phyllus^ membranaceus^ basi squamis 4 munitus. Petala 2, 
in tubum conniventia.. Stamina 2. Stigma 6-fiduni. Bacca 
globosa, 2-p3nrena. 

Sufirutex (Amer. bor.) adscendens, ramosissimus, rigidus. Rami 
stricti^ similes. Folia aUema, patentia, acerosa, obtusa, glabra, 
nitida, virtdia, subtiis sulco angustissimo exarata, suprd levtter ca- 
nalicvlata, setnipollicem longa; nunc plurima approximata, quasi 
verticHlata, Flores axiHares, sessiles, plures (2-4), rard sotitarii ; 
nunc (adfotia approximata scilicet J verticilli modo dispositi. Bac- 
cae rubrcB ? 

Hue Ceratiola ericoides. Rich* in 1. c. 2. p. 221. 

In order to render this treatise as complete as possible, besides 
giving a description of the group itself, I thought it important 
to add the characters of the genera. It is immaterial whether 
the EmpetretJB are to be regarded as a section of the Ewphor^ 
biacece^ or as constituting a separate family. Their intimate 
affinity has, I trust, been satisfactorily shewn ; and it also ap- 
pears clearly evidait, that the EttphorMacece, StacTchousecBy Ce- 
lastriTUBf and RhamnecBj must follow each other in a natural 
arrangement, as Mr Brown seems disposed to think *. 



General Remarks on the Botany of Terra Australis. 
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EitiMisJtmeni of Vegetation ai the Surface of the Globe *, 

m 

W E have seen vegetation covering, with verdure and flowers, 
all parts of our globe ; we have seen it extending itself from the 
bottom of the valleys to the most elevated places, resisting, in the 
pluns, the burning rays of the sun, strugglingjopon the moun- 
tains with the frosts, bursting forth every summer from beneath 
the snows, and only stopping short at the zone of perpetual ice. 
But how does this vegetation come to cover the nakedness of 
rocks, to fix the mobility of sands, to implant itself in the strong 
gravel, to convert immense lakes into marshes, and these again 
into forests and fields ? for such was, and such still is, the sur- 
face of the globe, in all places destitute of vegetation, whether 
in islands which have newly sprung from the bosom of the wa- 
ters, or in tracts where the soil has been overturned by particu- 
lar accidents, or deprived, by other circumstances, of their an- 
cient vetdure ; such, also, do we find it, if we remove the layer, 
more or less thick, of earth which clothes it This earth is, 
therefore, of new formation, as well as the vegetation which it 
supports ; it has not been formed simultaneously ^ith the rock 
on which it rests, or with the bed of sand which it covers. 

This important observation is commonly overlooked. Accus- 
tomed to see the same flowers re-appear at each return of spring, 
the same meadows clothed again in fresh verdure, we scarcely 



* Of all the branches of Natural History, undoubtedly Botany is that which 
has hitherto (mineralogy and geology now dividing with' it the public atten- 
tion), in Britain, been the most generally cultivated : hence every where 
we find splendid gardens and conservatories; and numerous works on bo- 
tany are daily issuing from the press. Distinguished botanists have not been 
wanting in England : and Scotland, although behind in this science, has 
^ven to England several young, intelligent, and Active botanists, — to Eu- 
rope its greatest botanist, our illustrious countryman Brown t but, strange 
to say, the only naturalists who have actively embarked in the botany of 
Scotland, have been principally Englishmen or foreigners. Scotland offers still 
a fine and unexplored field to the'philosophic botanist, — in the investigation of 
the physical and gec^raphical distribution of its land and aquatic plants. He 
who shall undertake this highly interesting investigation, must be intimately 
acquainted with the &cts and reasonings of meteorology and hydrogzaphy,— 
with the details and views of geology ; and the ardent inquirer into the geo- 
graphy of plants cannot expect to illustrate it, without also knowing the na- 
tural history of animals ; and, finally, he must be familiar with the use of the 
barometer, and other instruments. — Edit. 
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reflect upon the origin of this beautiful and abundant vegeta- 
tion, or rather referring it to the period of the general creation 
of beings, it seems to us to lose itself in the n^terious obscurity 
of the formation of the universe ; and we thus find ourselves dis- 
charged, as it were, from the task of inquiring, by what means 
nature has everywhere diffused this precious mould, the source 
of riches and Sf life, and which yet is but the residue of genera- 
tions heaped upon generations. Here an objection presents it- 
self, which appear^!, in part, to destroy what I have advanced. 
If vegetable earth, it may be said, is necessary to the existence 
of plants, it must have been created previously to their existence, 
and can only receive what it had itself furnished them. 

Such has been the error, which, during a long scries of ages, 
has prevented our understanding one of the greatest operations 
of nature, and which, although continually before our eyes, has 
only escaped our observation from the little attention which we 
have bestowed upon an order of plants considered as little wor- 
thy of regard from their homeliness of aspect, their diminutive 
size, and the simplicity of their composition ; but when the pier- 
cing eye of genius determined their relations in the natural order 
of things, when it recognised the functions which they had to 
fulfil, and the rank which they occupy in the general system of 
vegetation, they assumed a character of grandeur, which direct- 
ed the attention toward their existence. It has been discovered, 
that, so far from requiring vegetable earth for their subsistence, 
they have furnislied it by their decomposition, in small quantity 
il is true, but yet sufficient for the reception of plants of an or- 
der somewhat higher, and to which, in proportion as the vegeta- 
ble earth increases, succeed vegetables much more vigorous. 

To explain what we have to say upon this subject, we must 
fix our notice, for a moment, upon those plants which I have 
said lobe the basisofvegetation. Although verycommon through- 
out nature, they have scarcely been remarked. They every- 
where invest walls, rocks, humid places, and the trunks of trees ; 
they attach themselves to all substances, however little tbey may- 
be favoured by circumstances. The rays of the sun, and dry 
and cold winds, are as much inimical to them, as shade and hu- 
midity are favourable. These plants bear the names of coJ^trvx, 
hyssi, and "^i them succeed otosjjcj, hepaticie, Iffcnjio- 
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diaeeds^ f^x/ngi^ &c. They constitute a great and important fa- 
mily in the natural order of vegetation. Linnsms has named 
them cryptogamms plants, from the circumstance that the mode 
of fecundation, by which they are reproduced, is very little 
known. 

The bf/9si are plants which present themselves only under the 
form of a powdery tissue, or of a filamentous down, variously 
coloured ; they attach themselves chiefly to moist substances, dry 
up in the rays of an ardent sun, and leave behind them only 
formless and blackish spots. The conferva belong to stagnant 
waters and inundated lands ; they are composed of capillary elon- 
gated filaments, simple or articulated. The lichens are some- 
times nothing else than prominent blackish points, scattered up- 
on a greenish or greyish ground ; at other times they are simple 
or branched lines, which have the semblance either of alphabe- 
tical characters, or of a sort of geographical chart, marked upon 
a very thin smooth membrane, applied to the bark of trees. 
Oth6r species attach themselves to rocks, forming plats of va- 
rious colours, leprous, granular, or powdery crusts ; or assum- 
ing a grcfater degree of development, spread out into rosaceous 
expansions of a foliaceous aspect, with laciniated or lobated 
margins. Some of them rise from a scaly crust, in the form of 
mmple stems, or ramify into small elegant shrubs, dilated at their 
summits into little cups, which are either simple or proliferous, 
and which are furnished upon their edges with fungous tuber- 
dies, of a brown or blackish colour, or of a beautiful scarlet red. 
Others present themselves under a very diflerent form, falling 
from the trees in long intermingled filaments, like horse's hair or 
tufted locks ; some of a greyish green, others of a beautiful gold 
yellow, orange or lemon. I shall not extend my remarks upon 
this class of plants, with which we shall have to form an acquaint- 
ance in another place, when we come to treat of the natural fa- 
milies. Here we shall speak of them only with relation to the 
great functions which nature has confided to them for the esta- 
blishment of vegetation. 

When we remark the hardness, the dryness, and the bareness 
of rocks, We should scarcely imagine that their sunmiit might 
olie day be crowned with forests ; and yet this great work is dar- 
lied on every day under our eyes, and even in the midst of our 
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habitations. We observe the walls covered with greenish qx>t8, 
vrhkh grow from humidity, and which the light and heat reduce 
to black and tenacious spots ; tliese are so ma% bt/ssi which have 
essayed to establish vegetation tliere, as well as upon the most 
polished statues and marbles ; it is they which impress the seal 
of age upon our old castles and gothic edifices. Elsewhere, par« 
ticularly upon rough stones, we see spreading out into broad 
plats those lidiens of various colours, like the ulcerous crusts 
which corrode the skin of animals ; they scoop out and corrode 
the surface of rocks, and deposit in the vacuities which they have 
formed, the portion of earth produced by their destruction. Al- 
though in very small quantity, this earth suffices to adminbter 
to the development of lichens of a higher order. Their debris, 
added to those of the former, furnish a small layer of earth suf- 
ficient for the existence of mosses of an inferior order, to which, 
in like manner, succeed more vigorous species *, 

Already a turfy layer invests the tops of walls and the surface 
of rocks ; it increases from year to year by the remains of the 
vegetables which it nourishes ; its pulverulent particles are re- 
tained by the dense and tufted roots, and stems of mosses ; the 
moisture is long preserved in it ; the layer of earth grows thick- 
er ; graminese, and other herbaceous plants, with low stems, be- 
gin to establish themselves, such as semperviva, drabse, saxifra- 
ges, dandelions, some gerania. Sec. The soil increases in propor- 
tion as the generations succeed each other ; it is converted, 
through time, into a meadow, visited by a great number of ani- 
mals. Plants, with ligneous stems, announce that this newly 
formed soil will quickly receive larger vegetables, the multipli- 

* Those who have not diiected their attention to the study of nature, will, per- 
haps, be verj much astonished to be told, that all those black or greenish spots 
which inrest the surfooe of statues and walls exposed to humidity, are true plants. 
These plats are formed by a iyvst^, to which Linnsus has given the name of Byt* 
f«t OKiiqukaiit* Stones which are constantly shaded and moist are covered with 
another byssus, of a beautifiil deep green ; it is the Bynua vdutinay L. 

The ItcAeiM, which ordinarily occur upon walls and rocks, are the Lichen caleU' 
r€U99 pertutusy tartareusj candeUuiua, pareUut^ aaxatUisy centrifugusy crispua^ om^ 
pkatoiaf parieHnuB.f puttuhiut^ &c. 

Tha iMMMt which occur upon old walls are the Mnium setaceumy capiUare, &c. ; 

striatum, ruraU^ tntncatu/um, murale, (UBspitkium ; Hypnum 
''*^i fmfoncrotc2e«, &c. 



E 2 



68 Establishment of Vegetation at the Surface of the Globe* 

catioD oi which must ulumately establish immeDse fiMrestB in a 
8(h1 which might be thought to have been condemned tojseqpe- 
tual sterility. ft 

Such, upon these arid rocks, is the development of vegetation, 
begun by simple byssi, and some lichens, propagated by tiifta 
of mosses, augmented by herbaceous plants. Their accumulate 
ed remiuns have formed this vegetable mould, now sufficiently 
thick that the most vigorous trees may drive their roots into it. 
Following in this manner the progress of vegetation, we have 
convinced ourselves, that vegetable earth is nothing else than 
the result of the annual decomposition of vegetables, and that 
without them it could not have existed ; that nature alone, and 
not human industry, could have deposited it upon the rock, or 
the old wall where we have observed it, and where its formation 
is in a manner executed under our eyes* 

We shall not yet leave those forests^ whose establishment we 
have followed, from the humble grass or the creeping moss, to 
the production of the largest vegetables. What an abundance 
of earth is furnished every year, by the fall of their leaves, and 
the other remiuns of vegetation ! It is from this vast magazine, 
incessantly renewed, that nature derives the substances necessary 
for fertilizing the plains and valleys. To transport these mate- 
rials, she makes use of the vehicle of water, of those tempestu- 
ous rains which precipitate themselves in torrents, or descend in 
sheets from the summits of the mountiuns into the deepest val- 
leys. These waters carry with them the spoils of vegetation, 
and cover with them the plains which are frequently sterile,, cre- 
taceous, sandy, or stony ; their fertilization, without this means, 
might have cost Nature ages of labour. 

But the plants which lay the foundations of vegetation upon 
the rocks, being destitute of roots, could not exist upon arid and 
mobile sand, to fix the mobility of which, another order of vege-. 
tables is required'; this also has been produced. In place of 
byssi and lichens, which require a fixed and solid base, we find, 
as the first plants, several species of gramineae and cyperaceae, 
whose filiform and cespitose roots are interlaced with one another, 
bury themselves in the sand, bind it together, mingle their re- 
mains with it, and render it adapted for the reception of vegetal 
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blea suitable to the temperature of the localities, provided tliey H 

be frequently watered by rain. H 

The circumslances which subject sand to the power of vege- f 



tation do not everywhere exist ; there are even vast countries 
where the earth appears condemned to present to its inhabitants 
nothing but a dry and burnt surface. Such are those immense 
plains of Africa, those dreadful deserts, the countries of silence 
and of death, which man traverses only with fear, but which Na- 
ture may yet, by means of certain local circumstances, bring to 
a state of life, as she has done in many other places. The most 
efficacious, in fact the only means of doing this, is the presence 
of water. We already know, that several great rivers cairy 
their waters through them, such as the Nile in Egypt, and the 
Niger in a part of the Sahara. The springs which feed them, 
enlarged by the rains, occasion, every year, considerable over- 
flowings. These superabundant waters deposit, upon the lands 
which have been inundated by them, a mud which, by being 
mingled with sand, acquires a great degree of fertility; in other 
places they form seas, lakes, and pools, which carry the princi- 
ples of hfe into those countries of death. 

A new order of plants meets us upon the edges, and at the 
surface of these lakes. We can easily imagine, that those which 
have established vegetation upon the sandy or stony soils could 
not here fulfil the same object, and we shall see this all-powerful 
Nature overcoming with time, the obstacles which oppose them- 
selves to its operation. When the waters have covered a piece 
of ground, plants almost immediately begin to appear ; they are 
more or less abundant, according to circumstances If these 
waters are running like those of rivers, or a^tated like those of 
great lakes, vegetation only exists upon their edges ; but if they 
be tranquil, stagnant, and of little depth, plants grow in them 
more numerously, and with more rapidity ; they at first cover 
the surface of the waters, and occupy, from the amplirity of 
their organisation, the same order as those which grow upon 
rocks ; ihey are merely very delicate, interwoven filaments, with- 
out roots, and without apparent fructification. They precede 
the growth of more perfect vegetables, and prepare the soil 
which is to receive them, — an operation which we may equal- 
ly fltMCn'c without leaving our houses. If we ei;ax&\we ■w&^s»A'- 
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«1 or abandoned basins of water, we find them covenlHwith 
a greemsh scum, which, for a long time, was considered as coo* 
sisting of impurities thrown out to the surface of the water, but 
which, if observed with more attention, we shall easily be con- 
vinced, belongs to the vegetable kingdom. The substances d 
which this scum consists are designated by the names of con/irvm 
and bysri. Duckweeds (lemnse) and callitriches accompany or 
succeed them. These plants, which are destitute of roots, form, 
by their interlacement, a sort of floating sward, the remains of 
which are precipitated to the bottom of the water, and consti- 
tute the soil destined to receive plants of a superior rank. Af* 
ter this potamogetons, charae, and myriophylla line the inte* 
nor of basins and lakes, extend themselves into meadows con- 
stantly covered with water, and reserved for the nourishment of 
a great number of aquatic animals. 

In proportion as the bottom is raised, more vigorous species 
appear above the water, and develope those beautiful Gorollas, 
the brilliancy of which vies with that of the flowers of our gar- 
dens. The liquid plain is converted into a parterre embellish- 
ed with tufts of floating ranunculi, ncdads, hydrocharides, vid- 
lisnerise, surmounted by the ample calices of silver, gold or 
azure of the nel umbos, and nuphars, with broad and varnished 
leaves, while the sagittarise^ flowering junci, menyantheses, hut- 
tonise, 8ec. form upon their edges an elegant and varied border, 
to which are joined beautiful veronicse, oenanthae, phyllandras, 
surmounted by salicariae, bidentes, cupatorise, &c. 

Thus the waters, as well as the bare and stony part of the 
globe, are peopled with vegetables, which convert into marshes 
those liquid plains upon which have formerly floated the barks 
of fishermen. These waters gain in surface what they lose in 
depth, and carry fertility to all the surrounding grounds. In 
proportion as they are lowered, we see beginning to grow those 
fpecies which in some measure hold an intermediate place be- 
tween aquatic and terrestrial plants, such as large graminese, 
reeds, poas, carices, scirpi, rushes, typhae, &c., but no plant con- 
tributes more to the conversion of these marshes into pasture 
grounds, than the prevalence of certain species of mosses, esp^i. 
cially sphagna, which rise in yearly layers above one anothte, 
and daily increase in thickness as well as in extent. If these 
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watenw absorbed by the power of vegetation, are not fed by 
springs in proportion to their loss^ this marshy soil will by dei^' 
grees be dried up, and will be covered in time with fertile mea- 
dows and trees of all sorts, and will then be fit for cultivation. 

What I have here said with respect to the gradual progress 
of vegetation is in no degree conjectural : we find its proof at 
almost every step, as well in the bosom of the earth as at its sur- 
face, especially in soil which has not been overturned by recent 
revolutions. In how many places do we not meet, beneath the 
bed of vegetable or argillaceous earth, ancient peat-bogs ex- 
tended over strata of sand or heaps of rolled stones ; an evident 
proof that this soil has formerly been traversed by the waters of 
rivers, or occupied by those of lakes. The vast marshes of the 
Somme furnish us with one example among a thousand. The 
soil is often covered, as M. Girard has observed, with a layer 
of earth adapted for vegetation, about two feet in its greatest 
thickness ; the height of the bed of peat on which it rests is from 
idx to ten feet thick between Amiens and Fecquigny; it increas- 
es to thirty feet opposite the villages of UEtoile and Long, be- 
yond which it gradually diminishes. The low part of the city 
of Amiens, according to the observations of M. Sellier, is built 
upon a bed of peat, which is sometimes more than twelve feet 
thick ; it rests upon a bed of marl, which is itself supported by 
a bed of sand and pebbles, mixed with marine shells. This vast 
formation has therefore been long occupied by great lakes, as is 
proved by the discovery which has been made of several boats 
and Roman arms preserved in the peat at difierent depths. 

We are not permitted to follow the establishment of vege* 
tation in the depths of the ocean ; but if marine plants, like 
land or fresh-water ones, requbed to be implanted in an earthy 
or muddy soil, we should scarcely conceive how they could re* 
sist the destructive action of those roaring waves which inces- 
santly overturn and drive before them every obstacle that comes 
in their way, sweeps the bottom of the seas, and heaps upon the 
shores the debris of rocks. To struggle with impediments so 
powerful, marine plants would require a peculiar mode of ex- 
istence : nature has therefore awarded them a more solid base 
than that of a mobile sand, continually tossed about by the im- 
petuous movements of the waters ; it has fixed their abode 
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upon the hardest bodies, upon stones and rocks, to iM|i|^itli^ 
\dhere by a base of great tenacity, or rathar are cramped fay 
means of a sort of branched claw, very different from a rooC, 
although having its appearance. These claws are not deatiiied 
to draw from a soil which they cannot penetrate, alinientary 
juices which are to be carried to tlie upper parts of these vege- 
tables ; for these parts, being entirely immersed in the same me- 
dium, equally absorb, by the whole of their surface, the primi- 
ples of their nutrition, and we have not as yet been able to dis- 
cover the ascent of any liquid, such as sap, &c. Marine fdants 
have, besides a foliage which is plane or divided into filamenta, of 
a pliant texture, a coriaceous or membranaceous structure, sua* 
ceptible of accommodating itself to all the motions of the water, 
in which it is immersed, without receiving any injury. 

Although their mode of fructification is still little known, it 
appears that their seeds, or what they have in place of them, are 
very glutinous ; that they attach themselves indifferently to all 
solid bodies, and cover the rocks with a vegetation equally 
abundant, and not less agreeable than that of the swards which 
carpet our mountains. It is true they do not expand brilliant 
coroUse, nor fill the air with their perfumes, but they often pre- 
sent, in the form, variety and mixture of the colours of their 
foliage, an aspect not less seducing. 

It would be difficult to say what are the circumstancea f». 
vourable or hurtful to their mdltiplicadon ; but if we examine 
the rocks which it is permitted us to approach, we shall find 
them covered with a rich vegetation. It is to be supposed that 
these plants, although placed in the same general medium, are, 
equally with terrestrial plants, subjected to the influence of lo- 
calities, depths and temperature, since there are some which on- 
ly shew themselves in certain seas, which are met with, for in- 
stance in the Atlantic, while they are not to be seen in the Med^ 
terranean, which occur in the Indian Ocean, while they are de- 
nied to the frozen seas of the north, &c. Others grow at such 
depths that we are only acquainted with them by means of their 
fragments. 

. I shall not follow further in her great works. Nature inces- 
santly occupied in laying everywhere the foundations of yegetsus^ ; 
tion. What I have said will suffice to present an idea of all the 
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fhicli she employs lo overcome obstacles, and dilfuse 
motion and life tlirougliout. We have followed her in rile 
plfuns, upon the mountains, in the mo^qng sands, and in the 
very bosom of the waters. If we now descend into the cavities 
where the light never penetrates, we shall there find peculiar 
plants, destined to dwell in darkness, such as certain species of 
rhizomorphse, bysa, &c. In short there are no substances, 
whether contained in the open air, or in the waters, laid open 
to the light, or concealed in the most obscure recesses, exposed 
to humidity or to dryness, which are not occupied by plants 
adapted for these different localities. The moulds attack all our 
aUnientary provisions, when they are left undisturbed and kept 
in damp places ; numerous fungi, enormous boleti, grow in the 
shade upon plants in a state of putrefaction ; lichens and mosses 
penetrate the wrinkled bark of trees ; a multitude of animals of 
a very inferior order, such as larvae of insects, worms, mollusca, 
whether naked or testaceous, Crustacea, arachnidse, establish 
their abode in the midst of this growing vegetation ; they de- 
posit their offspring there, live in abundance, like our herds in 
the pastures, enjoy the coolness and the sliade, like the great 
animals tn their forests. In this manner is propagated tlie su- 
blime work of creation in those organic beings which contribute, 
during their life, by their secretions, and after their death by 
their spoils, to the augmentation of vegetable earth, and of many 
other inorganic substances. 



Observations made during a Visit in Madeira, and a Residence 
in the Canary/ Islands. By Baron Leopold Von Buch. 
(Continued from former volume, p. S80.) 

J\T this we were much surprised. We did not imagine we 
had climbed to such a height, and we thought that it was 
impossible to ascend so high in Madeira. The accounts of the 
h«ght of Pico Ruivo, which is by far the highest mountain 
on the island, stood far below our calculation of the height 
of Toringas. Dr Thomas Heberden (a brother of Dr William 
Heberden, to whom we are indebted for the remarkable obser- 
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vatioiis upon the increasing quantity of rain accunukli|^^ naar 
the surface, in other respects an accurate individual) mentiOBs ibfU 
he, hy barometrical observations, according to De Luc^s fcvmula, 
had calculated the height of Pica Ruivo at 48S5 French iwi 
The barometer was not observed by himself, however, but by 
tome English travellers, whom he does not name. He does 
not give the barometrical height, but merely the result, (PAjL 
Tratu. Iv. 126). This measurement may, therefore, be poo- 
oidered somewhat doubtful. Two later observers, instead of re- 
moving this doubt, have only increased it The celebrated 
Captain Sabine saw the barometer on the summit of Pioo Auivo 
on ISth June 1822, 23^ In., 4.54 Lin. par. therm. I'^.S B : In 
Funchal Tf feet above the sea, 28.6,-^,-18.1 ; which ^vea the 
mountain an elevation of 5011 French feet. 

Bowdich had ascended the mountun about the same time^ 
and had seen the barometer at a height of 22° In., 10°.7 Lin. par 
therm., T.S R : In the house of the Consul Veitch, at Funchal, 
3&-6,6,-16.4. This house lies 145 feet above the sea ; the tap 
of the mountain is therefore 5788 French feet, 804 feet mcwe 
than Cima de Toringa, acccnrding to one account, (Jamesou^i 
JBidin. Journal^ xviil 317.) There can be no doubt of the 
greater height of Pico Buivo ; and there being little probabili^ 
of error in the continued series of our observations, I consider 
that Bowdich^s measurement, contained in his letter to Jametoii 
is to be preferred. 

Towards the evening of Tuesday 2d May, we left Funchal 
and Madeira. The wind carried us tediously along. The cap- 
tain, however, on the 4th, told us that he saw the Peak. He 
saw it with a seaman'^s eye from the tint of the atmosphere 
above it. It was not visible to us ; but early on the 5th, Te- 
neriffe was completely spread out before us. At the distance 
of about twenty-seven miles, the Peak rose above the cloudy, 
vast and majestic ; and the snow was seen lying upon its decIjU 
vity, and descending almost to the woods; while the people 
were busily engaged with the wheat harvest, on the gently 
sloping shore of Tacaronte. At length Orotava appeared \^ 
neath the clouds of the Peak, as Frascati does from Bx)me, lufd 
a distinct stream of lava stretching from the Peak toward|b| 



••I 



and the Canary Islands. 75 

harbouiUDOuld be seen by the eye, among plants and layeis of 
white pumice. 

On 6th May, at 10 a. m., we landed at Puerto Qrotava. To 
render our stay on this island ever worthy of remembrance, it 
was scarcely necessary to be admitted to the hosjMtality of 
(Barry and Bruce), one of the most intelligent, amiaUe, and pa- 
lite families in the town. When evening recalled us from our 
excursions in the naghbourhood, we hastened home, to find 
there united every thing that genius, intelligence^ fine feeling, 
and Spanish warmth of temperament, could produce. Having 
thus explored the woods above Villa Orotava, the rocks of St 
Ursula, Ria Lejo, La Rambia, the environs of Grarachioo and 
lood, we at length, on the 18th May, undertook to ascend the 
Peak. 

Being tolerably intimate with the works of other travellers, 
we did not stop by the way to discover new phenomena unob- 
served by others, but to discover some traces of what we fixmd 
related in these old accounts. We hence expected, after leav« 
ing the beautiful chesnut wood above Villa Orotava, to meet 
with the woods of pines, which Humboldt supposed were cer- 
tainly a new species, hitherto undescribed, (Bel i. 186.) We 
saw only the celebrated Pino del DomofUoy the only one that ap- 
peared the whole way. Still it is certain, that their way to the 
foot of the peak was through a thick wood of trees of thia 
description. This was the case at the beginning of the last 
century ; and according to the observation of Edens and P. 
Feuille, the ascent in this wood, through pine trees of strik- 
ing shape and size, was divided into several sections, the 
Pino de la Caravela, and higher, the Pino de la Merienda. 
These the destructive axe has not spared ; and the Pino del 
DomcfjitOy the only one the whole way up, owes its preservation 
solely to the spring which it overshadows. At present there is 
no trace of the pine-trees, and the ground is covered with small 
bushes of heath and plants of fern. At present, we meet with 
no object, which, like a pillar, could point out the path ; and 
we perceive, with surprise, that we have spent a number of 
hours in climbing from the chesnuts to Portillo, by a road over 
whidi we do not af^ar to make the least progress, by reason of 
^ ni if^ of the objects around it. 
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It is otherwise, when we actually arrive at the toM' of the 
Peak, through the defiles of Portillo. Here we felt as if agun 
placed amidst the sublime stillness and solitude of the glaciers 
of the Alps, and, as in the Alpine glaciers, the traveller, in wan- 
dering over the boundless and gently rising acclivities of pumice^ 
becomes bewildered. What seemed mere blocks at a distance, 
became rocks when we approached them ; and crater hills wcfe 
transformed into imposing mountmns. No scale of the plain 
could yet be applied. The mass of the peak stood still higher 
above this level than we had yet seen it ; and black streams of 
g^ass descended from the summit like ribbands upon the decK- 
vity« Continually occupied with the vast spectacle, we were not 
sensible that we were obliged to travel three hours longer to 
reach the margin of the stream of lava. Some of the large 
blocks that compose this margin, are so thrown together as to 
form benches and apartments of a rude description, among 
which people commonly wait till the following morning, before 
they prosecute their journey farther. It is the lower Estancia 
de los Ingleses. 

The ascent from this is di£Scult ; and still more so, when, at 
an additional elevation of £000 feet, we must actually cross a 
black sharp field of glass ; although it is never to be compared 
to the labour of climbing to some of the summits of the Alps. 
Upwards, above Cueva del Hielo, about 10,300 feet above die 
sea, we observed the first flakes of snow upon the decfivi^. 
They were but small ; and in our farther approach towards the 
summit, we saw no more of them. Bewildered in looking upon 
the boundless prospect, which astonishes, rather than delights or 
elevateSj because the imagination, unsatisfied with the surround- 
ing shapeless horizon, looks back on it with horror ; we had 
been already some hours upon the margin, and in the interior 
of the crater, when Mrs Hammond, a Scotch lady, with her 
company, appeared above, the first female, who, in the memory 
of the inhabitants, ever ascended the peak. They went round 
the whole crater, and likewise round that side towards Chahorro^ 
which is so seldom virited ; and although the sharp obaid 
cut their shoes and feet in a dreadful manner, they did ■ 
tate to visit along with us the natural ice-pita b< 
blocks of obsidian and the Cueva del BU 
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whole sutnmer, supplies the towns Sta Cruz, Orotava, and La~ 
guna with ice, which to them is a necessary of life. In the af- 
ternoon, we hastened down the declivity, to reach Orotava be- 
fore dark. The guides and mule-drivers sung strophes of alter- 
nate rhyme upon the adventures of the day, beat lime with 
sticks upon a cane ; and to mark the rhythm, kept a leaden 
bullet rolling in a wine-glass. At eight in the evening, we 
once more reached Orotava, 

On the S7th May, we again began our ascent towards ibe 
peak ; but missing the way, after arriving at the plain of the 
Betama, we went round the circuit of the peak, beneath the per- 
pendicular rocks of which it is composed, spent a few hours 
more in a deep gulf in which these retama bushes (Spartium 
nubigenum) blossom magnificently in countless Dumbers, 
climbed the rocks at the Pass of Guaxara, and at dark arrived 
at the village of Chasna, which stands at the height of 4013 
feet upon the southern dechvity of the island. At this place, 
we, for the first time, passed through a wood of lofty Canary 
pines (Pinus canariensis). We also observed it to be more ex- 
tensive than when we, on another morniog, had ascended to an 
agreeable but weak acid mineral spring, which is the only one 
upon the island, and which issues forth from rocks of white 
tuffa. Chasna itself, by far the highest village on the island, 
was very pleasantly surrounded witli a great abundance of pear 
and plum trees, and with almond-trees, growing on the neigh- 
bouring heights. Here we might almost have expected mea- 
dows and European plants. In the evening, we reached Chiu- 
ama, lying far below ; and were there received with polite cor- 
diality by Tenientc Don Antonio Gonsalez. He conducted us 
in a westerly direction to a defile very steep on all sides, and at 
no great distance, in which were many Guanches caves among 
the high volcanic rocks, that were inaccessible without a ladder. 
Bones of mummies, thrown forth and destroyed, were lying hke 
little hillocks upon the ground. We stopped in Rio ; on the 
following day visited the Barancos of the neighbourhood, las 
Virgas and Granadilla, and returned in the evening to Chinama, 

Here Don Antonio first lei us taste the honey which the bees 

upon the Peak prepare from the retama. Every village in 

^^^^riAbourhood, Chasna, Chinama, Granadilla, and Rio, in 
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the month of May, carry their bee-hives, which are haUoir stems 
of the dragon-tree^ to the circus of the peak^ and plaQ| them ia 
the crevices of the rocks. Millions of bees then swarm anmad 
the large and fragrant white bushes of {Spartium nubiggmm) 
the white retama, and very soon fill thdr hive. The h«^ 
is taken from them twice every summer, always in great abim^ 
dance, and neither Hymettus nor Chamouny have ever poBo- 
duced any thing equal to it : — it is so pure and transparent, and 
the taste so aromatic and delicious. Whoever, indeed, would 
import this bush to the bees of Europe, would deserve aa wdl 
of his countrymen, as he who introduced the vine and fruit- 
trees. And that would be by no means difficult, for spar- 
tium grows perfectly well here, where snow lies almost oontinually 
from December till the middle of April, and even where the hnr- 
ness of the temperature checks the vegetation of every kind ef 
tree. It might thrive extremely well in the interior of Norway, 
where the summer is warm and dry ; and equally upcxi lv»ntltf 
in Austria and Poland. But no one has hitherto been suoeess- 
ful in rearing it in Europe ; and every thing that has been said 
of its flourishing in botanical gardens is erroneous. 

On Wednesday Slst May, we descended to the seapcoast, to 
Puerto de los Christianos, one of the best harbours, and the 
southernmost part of the island. It was far from agreeable, how- 
ever. The drought was dreadful. For miles round, not a 
single habitation was to be seen, only one house upon Puerto 
for ships, which, during summer, carry wheat from Santa Cms 
for the villages upon the height. Upon the white far-shining 
surface of the layers of pumice, not a single particle of soil b 
to be found, and every bush that grows on it is small-leaved and 
grey, or entirely leafless, and covered with long prickles. The 
fantastic Ettphorbia canariensis creeps along the surface, in 
the most whimsical forms, and Phcama penduia droops its thin 
branches, like tlie weeping willow. Not a drop of water ia to 
be seen in the whole neighbourhood. In such a place, the soul 
is seized with an indescribable feeling of depres^on, and .we 
gladly and hastily ascended from the desert to Adexe. A long 
vista of blooming agave, upon both sides of the road, led us 
to this friendly spot. We thence proceeded through a long 
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row of houses to the large castles of the Marquis de Adexe, Cmide 
de Pomera, Don Antonio de Herrera, and then to the hospitable 
abode of the Grovernor Don Baltasar Bal Cazar. 

The Baranco above Adexe was well deserving of our stay. 
The largest stream in the island runs in it, branches off in va- 
rious directions through innumerable gardens and plantations, 
and carries along with it every thing that, in such a climate, has 
power to refresh and quicken vegetation. For we found among 
the ravines, where the rocks, approaching near to one ano- 
ther, hang over, and frequently appear to close, almost every 
plant that we had not before discovered, and also many withered 
and decayed, which might certainly at one time have been re- 
cognized as new spedes. This Baranco del Infierno is equally 
calculated to interest the botanist and the geologist, for, besides 
their splendid vegetable clothing, the rocks being rent asunder 
to a depth greater than in any other place, leave room for exa- 
mining the interior of the Peak. i: 

Adexe lies upon rocks 9^ feet above the sea. We descended 
upon soft layers of tuffa, where small bushes of JtesHcia hyasopu 

Jblia, cistus, conyza^ artimesia^ thymus and lavender, afibrd 
rich Itnd excellent pasture for the goats that feed there. At no 
great distance from one another stood little well built goat farms. 
The milk of these animals was as refreshing to us, as it was 
wholesome and agreeable. Each goat yields the astonishing 
quantity of one and a half quarts daily, and even more. It is as 
rich as the milk of the rein-deer, and entirely pure and free from 
flavour. Such delicious milk we could never discover to be the 
milk of the goat, which, among the mountains of the north, is held 
in so little estimation. There the goats do not feed on leaves of 

Justicia, cistus^ and lavender. Truly the goat of this island itself 
is a quite different animal. For agility and elegance, it may be 
compared with the gazelle. The short smooth horns fall back 
from the forehead, and the black hair is not wiry and rough, 
but smooth and fine, and glancing like ebony. It is certainly a 
different species. No other kind of milk is made use of in the 
whcHe of Teneriflfe. It is also probably much superior to what 
coW*8 milk would be here ; hence the reason why there is not 
pM^pB a single cow to be found on the whole island. The 

3 
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fresh cheese made from this goat's milk is equal in excellence to 
the serac of Switzerland. 

We descended the declivity of Chahorra, over a wide and de- 
solate field of lava, on which the poor villages Guia, Chio, and 
Arguaio, are but miserably supported, into the valley of St Jago^ 
which joins the north and west sides of the island. Smith at 
length found the beautiful Euphorbia atro-purpurea, in tall beau- 
tiful bushes, a species which was first discovered and described 
by Broussonet. We would cheerfully have examined the nu- 
merous hills of volcanic ashes upon the height, from which so vast 
a mass of lava has flowed down through the valley to the sea ; but 
a dense fog and rain prevented us. We took a full half hour in 
crossing the great stream of lava, which in 1705 destroyed Gara- 
chioa The road led us, with a rapid descent, to lood los Vi- 
nos, a place surrounded with verdure, beautiful, extensive, and 
opulent It is one of the most famous wine districts. The 
h^bour of Garachico, before the lava destroyed it, was indebt^ 
ed for its principal trade to Icod, whose malmsey was celebrated 
and in demand a hundred years ago. It is still the same, and 
is shipped at Orotava for England. 

A vast extent of obsidian, flowing from the Peak, and ex- 
tending miles in breadth, has filled up the Barancos, and levelled 
the declivity. The pines of Pinar, from the pine-woods above^ 
descend along with these streams ; and some trees of that kind 
are found near the ^Srcoasi, This is remarkable ; for, in such 
an extension of zone of temperature, no other kind of pine re- 
sembles that beautiful tree. Far up on the Peak, it grows to 
perfection in a climate which can be compared only with that of 
Norway ; while, on the sea-coast below, it thrives in the climate 
of Mogador and Morocco. Its form in the latter situation is 
somewhat different and singular. The Pino Santo^ a single 
tree between Icod and Guanches, with a figure of the Viigin 
Mary, is, by reason of this figure, visible to a great distance. 
The branches do not rise high, but spread out to a great ex- 
tent, and occupy a large space. Cones of one and a half afid 
even of two feet long, are observed hanging from them, and m 
great abundance, drooping towards the ground like incUned 
heads, with long hair descending from the crown. Abov^'fif^ 



and the Canary Islands. 8l 

Pinas, the cones are shorter ; and farther up on the Peak, they 
are scarcely equal in length to the pines of Grermany. In that 
situation, they also lose their singular appearance. 

On the 4th June, we were in Puerto Orotava again. 

On Monday, the ISth June, we repaired to Laguna. We 
came here into an entirely new world. The rich cultivated de- 
clivity on which the streets are built, every where recalled to our 
recollection the southern situation. St Ursula is entirely sur- 
rounded with palms, and Tacaronte is concealed among vine- 
yards. Upon the high lying plains of Laguna, we enter into 
fog and clouds, that ascend daily from the sea. Corn-fields 
stretch along the flat hills, as in Thuringia ; but neither orchards 
nor vineyards, and but few palms, are to be seen. Laguna is 
the principal place of the country. It is exten^ve and beauti- 
ful ; and the residence of most of the landed proprietors, of 
Marquises and Counts, who are chiefly descended from the an- 
cient conquistadores. We took possesion of a large unoccu- 
pied house, with numerous balconies and windows, like an old 
castle. At the windows. Smith made a discovery that he did 
not anticipate, from so many travelling botanists having be- 
fore climbed from Sta Cruz to Laguna. Every botanist, and 
every traveller, visiting Laguna for the first time, has been 
struck with the singular appearance of the town ; for, all the 
roofs being closely covered with bushes of Sempervivum, have 
the appearance of hanging woods. Who would think that this 
plant, which has so much and so frequently excited attention^ 
has never been examined, far less described. Very different 
from the Sempervivum canariense, for which it has been com- 
monly taken. Smith thought himself fully entitled to consider it 
a new species, and to call it Sempervivum urbicum, after the 
Angular place where it chiefly abounds. The heated air on the 
sea-coast rises, towards mid-day, on both sides, diffuses itself 
over the plains of Laguna, and cools there to the point of con- 
densation of the vapour that rises with it from the sea, and thus 
thick fog is formed. Moisture, heat, and shelter from the too 
powerful rays of the sun, the chief promoters of the growth of 
SemperviYum, act witli combined influence on the roofs of 
Laguna; and to these causes does the town owe the peculiarity 
whidi k liiana with no other place in the Canary Islands^ o€ 
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having its walls covered and ornamented in so remarkable a 
manner. But why these fogs surround Laguna more than the 
other parts of the neighbouring plain, is owing to the town^i be- 
ing ffltuated exactly in the place where we again b^in to de- 
scend towards the south coast. When the north-east summer 
trade wind passes Laguna, it is turned to the north-west by the 
mountiuns. On the contrary, the sea-breese below, blows dar- 
ing the day from the south. The air, on both sides, meets ex- 
actly where the town lies, and the decrease of heat is aoxirdingly 
greater. Above, a little way down the declivity, stands a wind- 
mill, whose wings are continually turned towards the north-west 
Below, half way to Sta Cruz, at an elevation of about 900 feet, 
stands another wind-mill, with its wings continually presentsd 
to the Isouth ; for the sea breeze nses to this height ; and both 
mills are commonly in motion at the same time. 

These fogs, and the beautiful springs which they prodliee, 
have a powerful influence on the vegetation of the hiUs. Ixivelier 
trees than those in the splendid wood of Obispo, to the east of 
Laguna, were never seen ; and here is found every tree that the 
woody region of the island produces. There is a glorious place 
at the Aqua de la mercede in the middle of the wood. Laurels 
of inaccessible height fo/m a close ^nd lofty arch above the 
source of these bright and translucent springs that run along 
the plains like copious rivulets. The elegant leaves and flowev 
of the Cinereria populifolia rankle so luxuriantly and ddunvdy 
above the soil, that they must be narrowly inspected before we 
are convinced that they are not young copses of black populars. 

Benches are placed around ; and here we almost continually 
meet with company from Laguna, amusing themselves in ti» 
refre^ng coolness of the place. This wood, the Baranoos, the 
rocks on the height towards Punta di Naga, Tagauana curiously 
concealed among the cliffs, Tegueste and Tacaronte, detained us 
for a long time in this neighbourhood. We abandoned our 
large deserted habitation in Laguna, not without regret ; and, 
oh the 24th June, went down to Sta Cruz. Social life had its 
attractions also. M. Le Gros (Humboldt, Rel. i. 113), had in- 
stituted a school of arts, which had contributed much to the dif- 
fusion of taste among the inhabitants ; and we found hito tilth 
some thirty scholars, who were drawing from life. Dr XacAbut 
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fxisscssed a conaiderable collection of excellent philosophical in. 
struments ; and tiiat modest individual was acquainted with 
their practical application, and discoursed intelligently upon 
them. The Marquis di Nava united literature with numerous 
scientific acquirements, and his library would do honour to any 
town. The judge of the tribunal Don Nicolas de las Torres 
was practically acquainted with every department of phyaica] 
science, and very industriously collected every observation rela- 
tive to it. We felt equal interest in tlie amiable family Cana- 
tho, and in many others. 

At the advanced season of the year, Sta Cruz could scarcely 
offer any thing to the botanist which lie had not seen before, 
and to greater advantage. Our meeting with Don Francises 
Escolar was greatly in our favour, however. He had examined 
all the islands geognosticaily, and had made elegant, accurate, 
and spirited observations upcHi the whole of them. His collec- 
tions and his information form an important part of the ksJOw- 
ledge we obtained of tliese islands. 

A large boiit comes from Gran Canaiia to Sta Cruz, two or 
three times a week, with fruit and cattle. This is the moat 
coronion communication between the two islands. We went on 
board one of these boats, on tlie 96th June, at 5 o'clock in the 
evening. We were led to expect that we would reach Canaria 
on the following morning ; but the winds between the islands 
were two weak and variable. It was 4 p. m. before we could 
land on the coast, in the lonely and desolate creek De la Sardi- 
nia. Galdas, the nearest place, lay at the distance of a league, 
upon a flat hill of tuff. We were well received by the inhabi- 
tants of that place, and in a particularly hospitable manner by 
Don Joaquim, an old, wealthy, good-natured, benevolent man. 

Upon the following day, a journey of about six leagues to 
Las Pahiias, the chief town, was weU calculated to make us ac- 
quainted with the peculiar character of this island. It waa no 
longer Tenerifi'e. The features of Africa, and of eastern coun- 
tries, were every where presented to us. The villages were sur- 
rounded with palms, that appear to grow extremely well. Water 
runs in every direction ; and the lowlands are covered with rich 
plantations of Indian com. We went through many valleyi 
the Valley of Moja and that of Teror, which are very conspi- 
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cuous for their verdure and their stately palms ; and when ire 
descend into the valley to Palmas, the first houses and streets 
resemble those of Tunis and Algiers. The long, parched de- 
clivity of the mountain of St Nicolas stretches out along the 
side ; and, under it, the inhabitants live in cellars and caverns; 
a street of swallows^ nests. Next rise houses like walls, without 
roof or window ; then lofty and spacious buildingfiL £yeiy 
house in Sta Cruz itself, upon TenerifFe, had a roof, and above 
it a balcony. Every thing here is flat ; every thing is divided 
by horizontal lines, which are but little relieved from the bare 
white back-ground of the hills. Palms shoot up on all sides, 
and many other trees that bear no resemblan& to those of Eu- 
rope, such as tamarinds, and^Carica papaia, in great abundance. 
But every thing is Spanish : no oriental forms are met with in 
the streets. 

JLas Palmas, a town of greater magnitude than Orotava or 
SuTCruz, is almost as large as Laguna, and contains 8096 inha- 
bitants. Like Seville, it is divided into two very unequal partJ, 
by the copious rivulet Guinegada. In the lesser division, De la 
Vegueta, stands the beautiful and handsome cathedral (Justioa), 
the court-house, the palace of the bishop, likewise all the houses 
of the canons, and their families, and of the (Majoratsherren) on 
the island. Hence the sable robes and the roof-like hats of the 
priests are by far the most numerous here. The tradesmen and 
the merchants live in La Triana, the greater division^ and all 
the merchants^ shops are in the same quarter. Between those 
two divisions, like an island, stand the two nunneries of the 
Clara and S. Bemando, and a monastery of Franciscans. Upon 
the top of the mountain rises the solitary Castello del Rey, 
which, by means of a wall on a steep precipice towards the sea, 
jcnns with the little Castello de Casa Mata, which agdn is con- 
nected with the Castello de Sta Anna, immediately on the sea- 
shore. 

The Bishop shares the landed revenue with the king and the 
chapter, and his own income is estimated at 100,000 piastres. 
He is also understood to be the prime mover of a]l the affidrs of 
the island. All who aim at spiritual promotion in the iftUw ^ 
flock to him ; and his palace is surrounded by the establishmenb 
IP which the youth destined to clerical offices are truned 
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educated. Hence, whatever relates to the Bishop is the chief 
concern of the inhabitants. Tliey trouble themselves but little 
about what is going on in Europe, and even in Spain itself, and 
for the most part know but httle about it. With them, the bat- 
tle of Waterloo, even at the moment of receiving the first intel- 
ligence, had but a kind of historical interest, such as a battle, 
that decided the fate of the sovereignty of China or Bucharest 
over the plains of Asia, would have among ourselves. 

The Bishop, Don Nicholas dc Berdugo, received us in a 
friendly manner, and assured us of his substantial protection 
during our stay on the island. He sent his body physician Don 
Juan Bandini Gatti along with us, and, in him, furnished us with 
one of the mo3t agreeable and instructive companions we could 
have wished, Dr Bandini, many years ago, in confidential inti- 
macy with the very deserving Viera, had followed him as suc- 
cessor. His very judicious collections comprehended every thing 
on the island that was useful or interesting ; and his manusd^^tts 
contained many remarkable observations upon numerous natural 
phenomena. Such knowledge was not confined to himself alone. 
■ Wesaw,widisurprise, the young people of the seminary, directed 
by his iufluence and example, disputing upon subjects which we 
could not readily expect to find treated upon here ; namely, the 
sleep, motion, and irritabihty of plants, of nurseries, and their ad- 
vantage to the island, the influence of light and heat on the life 
and growth of vegetation. To all these things the Bishop gives 
his most zealous support. 

On the 5th July, after having seen many rocks and valleys in 
the neighbourhood of the town, we hastened towards the dry 
parched sea-coast at Telde, a place that, like many others clothed 
with verdure, and abounding in palms, resembles an oase in 
tuffa. From this, we ascended the valley to Val Sequillo, still 
nearer the rocks of the interior. Here the country expands 
into a plain, and is covered with fruitful corn-fields. Water 
tumbles down the defiles, and when it giishes out, is de- 
lightfully enclosed with gourds and large colocasia leaves. 
Above the village stands a high rock, Roque del Sancillo, 
in the cliffs of which Smith discovered a new and very beau- 
tiful Sempervivum, (S. cjespitosumj, which is now an orna- 
ment of every botanical garden in Europe, and of 
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vate gardens. From this wo ascended to the greatest height, 
Rco del Pozo de las Nieves, 5843 feet high : but our expecla- 
tioD of surveying the whole island was not fulfilled. During the 
whole day, the atmosphere was loaded with very dense vapour, 
which was not aqueous, but which, on ail ^dos, obstructed our 
vision. The nearest valleys were scarcely discernible, and the 
sea-coast was perfectly invisible. The summit itaelF was act 
much involved. It is a plain covered with small stones, with no 
plants upon it. The beautiful Peucedanum aureum is the 
only plant upon the height to reward the Ijolanist for the labour 
of climbing. On the contrary, S. Mathco, which commenced 
near the top, welcomed us in a very pleasing and friendly man- 
ner. For, in the midst of rushing waters, there are tall broad 
leaved chesnut and nut trees ; and fruit trees of every kind are 
scattered over the green fields in great abundance. In Leche- 
gijflp, the first place in the valley, and yet 3103 feet high, the 
toflntants met us in a very friendly manner. Their habitations, 
surrounded with large galleries, and lying scattered on the de- 
clivity, had qaite a pastoral appearance, and the houses round 
the church of S. Matheo were charmingly situated. We then 
come to the vineyards and the villas of the inhabitants of Palmas. 
The Vega de Sta Brig^ta, down to the scorching and violent heat 
of the inferior region, permits the growth of nothing but prickly 
small leaved shrubs. 

(To be continued.) 



Observations on ike Arctic Sea and Ice, and the intended Ex- 
pedition of Captain Parry to the North Pole. By Tmomas 
Latta, M. D. {Communicated by the Author.) 

J. N earlier ages, when science was in its infancy, yexy erroiteous 
o{unions w«-e entertained, in regard to the nature of our globe. 
It is scarce 300 years since its spherical shape was acknow- 
ledged ; and, prior to that period, a very considerable propor- 
tion of it was deemed uninhalntablc ; for, those countries ^ivr 
ated under the Line, were considered an arid waste, burnt up 
by tlte fiery beams of a tiopical sun, whilst it was siippaMd 
that far to the north lay regions of eternal frost, entirely deatt- 
tute of organization. But these errors have disappeared wi 
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the progress of sdence, and the bright caieer of discovery 
made us acquainted with ahnost the whole of the terraqueous 
globe. The only regions which, from their physical peculiari- 
ties, have hitherto resisted our attempts, are those immediately 
surrounding the Poles ; for the Antarctic Regions, notwithstand- 
ing the exertions of Cook, BilUnghausen and Weddell, are but 
little ioiown ; and the Arctic Regions, although the investigation 
of their natiOe has cngageil the enterprise of Europe for a long 
series, of years, have not been explored beyond the 80° of 
latitude. Ah-eady upwards of forty expeditions have failed in 
exploring a North- West Passage into the Pacific ; and the last 
navigator, after ^^ated failures, has, for the present, relin- 
quished the enterprise, although convinced of the existence of 
the disputed passage. Comparatively few attempts have been 
made to sail directly towards the Pole, or through the North 
Eastern Seas to India ; and the expeditions in these directions 
have been so inefficient, that an almost untrodden field of ^f/)0- 
very remains for the marina-. 

The chief obstacle to the pR^ress of discovery in the Frigid 
Zone^ is the vast accumulation of ice which floats on the sur- 
face of the ocean, raidering all the efforts of navigation abor- 
tive. To overcome this opposition, a novel method has been 
suggested, the merits of which are to be tried during the ap- 
proaching summer, by a party under the command of Captain 
Parry, in an attempt to reach the North Pole. They are to be 
conveyed to the north western extremity of Spitzbergen, in the 
Hecla, and from thence are to set out in boats made of light 
materials, bo constructed that they may be converted into 
sledges, thus suited to the nature of the tract, whether it be 
water or ice. With these slender means, our brave navigators 
will endeavour to unfold the secrets of the Pole. The skill and 
daring they have already shewn, prove Uiat they lare worthy of 
the confidence reposed in them. Whilst they were employed on 
thar former hazardous voyages, we felt solicitous about their 
welfare, and were not sanguine of success ; we caimot hut har- 
bour unpropitious auguries, when we glance at the scene of their 
future toils, which, though holding out a fairer prospect of sue- 
CMS, is nevertheless pregnant witli peril. The enterprise is ao 
atrikioj; in its natiu-e, that we, who have personally visited fhe 
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Arctic R^ons, presume to lay before the public at this time t 
few observations. 

In these it is intended, first, to delineate the goieral effects of 
the different seascms, on the Arctic Sea ; and, from the pheno- 
mena which occur in those parts, which are familiar to us, to 
form a few conjectures in r^ard to what may be the condition 
of the unexplored regions, north and east from £kxitzbergen ; 
and, secondly. To consider the possibility of exploMg these. 

Probable Slate of the Globe at the Pole, — It may be pre- 
mised, that an erroneous opinion has long. )ieen cherished,— - 
that the vicinity of land is necessary, ere icaftb be formed oo 
the sea, an opinion which seems still to bias the minds of a 
few, notwithstanding the incontrovertible evidence of men of 
science, who have spent almost half their lives in the inhos- 
pitable regions of the polar seas. On this groundless opi- 
ni^some ingenious speculations have been framed, the purport 
of which was, to demonstrate, that, if the Hyperborean Regions 
are covered with water, that this sea must be navigable ; for, 
there being no sheltering shores to aid the formation of ice^ 
it must be but sparingly produced, and easily dissipated, by the 
warmth of a nightless summer. Although we are satisfied that 
such a conclusion is erroneous, it cannot be denied that wind- 
ward islands, mural coasts, or shelterij^g promontories, may fa- 
cilitate the freezing process ; yet undoubtedly the wide ocean, 
with all its disadvantages, may, under the rigours of a long 
winter, receive its firm covering of ice. No doubt, preparation 
for such an event is requisite, for the effects of many arctic win- 
ters would be required to reduce the temperature of such an im- 
mense body of water sufficiently, to admit of its surface being 
frozen ; an event which, if the present motions in the ocean ex- 
isted from the beginning, must have been much procrastinated, as 
the perpetual efflux of cold water from the north is replaced by 
streams of higher temperature from southern seas. It is proba^ 
ble, however, that the extent of these interchanges are much 
circumscribed, and that the water of the Pole is beyond their 
limits, — a conclusion authorised by their apparent course and 
magnitude : for, the water which runs through Behring'^s Strait 
into the Frozen Ocean, and that which constitutes the 
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them branch of the Gulph Stream, which passes towards Green- 
land, along the coast of Norway, together with the produce of 
rivers, and melting ice and snow, replaces what is carried off by 
the broad stream which flows westward through the Siberian 
Sea, by the coast of Old Greenland, into the Atlantic, and, by 
the current which runs southward, through Davis' Struts. 
Now, if we find that the surface of the sea, in the course of these 
outflowingSg'ffB annually frozen over, surely in circumpolar lati- 
tude it must be more completely so ; for, in the former, the 
temperature must be influenced by the water which comes from 
wanner seas ; whereas the latter is far beyond its reach. Then, 
if it is the case 4ad there arc no currents of importance, either 
coming from the Pole, or flowing towards it, the whole of this 
currentless sea, if sea it is, must be covered with immoveable 



The influence of the various agents which every season de- 
stroy the ice in the accessible regions of the Greenland Seaa^ is 
very widely extended ; but far towards the north, it may be so 
inconsiderable, that the ice may remain solid, thus precluding 
the possibility of reaching the Pole through a navigable sea. 

Summer and winter are the only seasons that occur in Green- 
land. The former possesses none of tiiose charms so congenial 
to sense in happier climes ; and the latter is clad in tenfold 
terrors. At the close of ^le year the frost, which a summer sol- 
stice scarce can soften, sets in with terrible violence, an<l scatters 
tliick the icy particles on the face of the deep, which counteract 
the eflbrts of the rudest tempest, smooth down the billows, and 
prepare a quiet surface for their coalescence. A continued aug- 
mentation takes place, scale with scale coheres ; mass becomes 
glued to mass; and Held to field ; till the dark waters of the 
ocean are buried under an interminable wilderness, stretching 
from the dark regions of the north far to the south, till arrested 
by a latitude which, though almost too cold for the habitation of 
man, is too mild tor the formation of these gelid productions. 

The line of arrestment extends from the coast of Labrador, 
by Cape Farewell and Iceland, and after retiring to form a deep 
bay, about the 7° or 8° of eastern longitude, it stretches across 
t to Nova ZembJa, and is much modified by temperature aud pre- 
vailing irinds. ' ■ ■ r. 
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(On the approodi of spring tbe seaward liuiiu of this migjbij 
frozen plain are broken up, aad (he fragments are gradually 
dittolvcd, as they are carried by the currents down the Atlantic. 
TbouBands of square leagues disappear in the course of a [«w 
weeks, a free course is opened to the fisliemien, even to tb» 
Dorthem shores uf Spilzbergen ; and, as the season advance^ 
the same process evidently goes on to a certain extent, in the u»> 
explored North Eastern SSeas. Their fields, too, ate destroytdi 
and the ruins, borne past Nova Zembla, disappear in their drift 
to the southward. 

Thus, the reign of winter in these forlorn regions is relaxed 
fay tbe returning sun, and the slumbering deqi roused ,by the 
storm, rends in fragments the frozen loads, da^es mass on mafo, 
and burls the whole to ruin. On the shores of Spitzbergen a 
thawing temperature prevails during tlic summer, and the flow* ' 
a«tfi on the warm bank, disburdened of its snowy cover^ flourish 
foretime, whilst the inland country, buried under the snow of 
ages, is scarcely visiied by a thawing beam. 

It is by reasoning on the causes of this mighty havoc, and 
contemplating the effects produced by them, that conjectures 
on the state of the untraversed seas, north and east from Spit& 
besrgen, have been conceived. 

The chief agents in destroying the ice seem to be, thg Am> 
rm/s, the tempest, the currents, attrition, and the wind-lipper. 

Action of tfie Sun's Says. — The sutCs rays exert a double 
influence ; 1^ By expansion : and, Sdly, By solution. 

The eflects of escpansion are of the first magnitude. But tot 

this, tlie ice of the north, having acquired its usual thicktiess, 

might bid defiance to the eSbrts of every other agent, and ra- 

I nuun almost immoveably tlie same. The storm may break m 

die detached fields ; attrition may comminute their fragments, 

the wiod-hpper may wash them out of existence : or tbe currents 

, owy carry them into other seas ; but until the frozen continent 

s broken up, and reduced to fields, all these can make but little 

i mpression. 

Authors have published accounts of the various forms whicji 
J *he ice of Grewiland assumes, and have theorized on their mode 
\ x& formation ; but concerning the detachment of fields, they have 
I «U been silent, so far as I know. This very important | 
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is accomplished, I apprehend, in the following way. It is a well 
known fact, that fresh water, at the tMnperature of 39S% is 
qjecifically heaviest ; and that it poaaeases the strange peculiarity 
at becoming lifter by the farther reduction of temperature ; 
and at that point where it passes into ice, its expansibility, if 
we except its vaporous state, b at its maximuni. The same law, 
a little modified, regulates the freezing of salt water ; the points 
of peatest density and consohdation being probably a little 
lower than in fresh water. 

When water is completely frozen, it, like other bodies, con- 
tracts by a continued abstraction of caloric. Now, if a body of 
ice, twenty or tUrty feet thick, floats in water at the freezing 
point, the under surface of that ice will be nearly of the same 
temperature as the water, and the upper surface may correspond 
with the temperature of the superjacent atmosphere, which, 
during winter, in high latitudes, depresses the thermometer to 
40" or 50° below zero, Such a difference of temperature must 
produce a very great difference in specific gravity, and the up- 
per surface must l>e much more contracted than the under; but 
as the cold increased progressively, it might liappen that nocvi. 
dent effect would be produced by this great difference, as the 
accumulating mass accommodated itself to the gradual change; 
but as soon as the summer returns, the temperature of the air 
is speedily rwsed, communicating its caloric to the surface of the 
ice, which begins to expand, and ultimately exerts enei^ suffi- 
ci«it to overcome the cohesive force of the frozen particles, and 
a rent is the consequence; which, as soon aa it has commenced, 
runs unrestrained in all directions ; and the advancing summer, 
modifying the winter's sway, prevents reunion, till the attach- 
ment is set loose by the currents, or drifted off by the winds. 

The effects originating in the influence of the vicissitudes of 
temperature in tearing asunder the ice, are awfully illustrated 
by the aspect of the polar glaciers, which are found in the val- 
leys on shore*. The ice being upwards of gOO feet thick, the 
liideous chasm yawns horribly to the very bottom, from the 
brink of which the beholder turns away with indescribable feel- 
ings of horror. 



9t Obseraaticns on the Arctic Sea and Ice^ and 

The second effect produced on the ice by the solar rays it 
dohttion. When the sun has withdrawn his influence, and the 
long winter night has spread its shades over the regimiB of tlie 
north, all the dark domain is fettered in tenfold frost,— all k 
silent and dead, — the torpid bear doses in his icy cave,— 4Bid 
the stunted productions of the soil, shrivelled by the cold, shrink 
into the earth beneath the cover of snow. Ocean is no more; 
and, except when the changing moon agitates the keen edier, 
the forlorn scene is never ruffled by the gala The thermometer, 
which, during summer, ranged some ten degrees above the freex- 
ing point, now sinks to 60° below zero ; and half a moon of sudi 
intensity produces enough of ice to'replace the whole dissolved 
by the sunn's ray& Indeed, that amounts to little ; as a thawing 
temperature is felt only at intervals during a month or two in 
sununer, and can scarce effect the solution of the snow covering 
the ice-field. 

The feeble action of the sun in thawing the polar ice, is abun- t 
dantly illustrated by the permanency of those ice-shoals whidi 
have so long shut up the followers of Eric on the eastern shores 
of Greenland, — ^by the annual augmentation of the polar gla- 
ders, reared in ravines <mi the shores of Spitzbergen, Beeren- 
berg, and even the more southern coasts of Iceland and Cape 
Farewell. 

The presence of these frigid accumulations in so low a lati- 
tude, is apt to bias the judgment, leading to an inaccurate esti- 
mate of the polar climate ; for if, during summer, in a latitude 
so low as 60°, we find land surrounded by a frozen sea, hills 
perpetually covered with snow, and valleys filled with solid ice, 
what picture can our imagination form of those regions 600- 
leagues farther north ? None other surely, than that they are 
in all probability ever in a frozen state. 

If, however, during a summer noon, we visit some sheltered 
bay in Spitzbergen, whilst, through an unclouded atmosphere^ 
shine the bright beams of a never-setting sun, where the calm 
ether leaves no impress on the placid main, gently murmuring 
along the shore, from which rises the earthy slope covered 
with verdure, interspersed with flowers, watered by the stream- 
let from the mountain rock, which echoes the uncouth screams 
of myriads of the feathered tribes which annually nestle there, 
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^-amidst a scene like this (aiid many such there are), heedless 
of the frowns of liuge adjacent icebergs, which diffuse winter 
around, and oiien (ill the atmosphere with clouds, despite the 
conviction that, in inland scenes, valleys are filled, and hills bu- 
ried, with never-melting snow, we would be disposed to esteem 
the climate mild, and extend the same character to reruns sUll 
more remote. The impression formed by such Elysian mild- 
ness may have divested the ingenious Mr Scoresby of his accus- 
tomed acuteneas, whilst treating of the " Climate of Spitzbergen," 
in his " Account of the Arctic Regions ;"' for, biassed by the in- 
dications of the thermometer, he reasons himself into the suppo- 
sition, that the climate, during summer, is mure temperate than 
even in Scotland, and gives to the circle of peipetual congela- 
tion, an altitude of 7791 feet, — a statement contradicted by facts. 

2, Action of Tempests. — Having noticed the effects of the sun's 
direct influence on the ice, I shall ne?;t make a few remarks on the 
action of the tempest. Scarce has the sun risen over the polar 
horizon, and shed his oblique rays on die hoary regions of the 
north, than the tempest begins to raise up the billows of the 
ocean, whose hcavings rend the detached ice into iVagmcnis, and 
the west setting current carries off the ruins to be dissolved in a 
tower latitude. 

This process often exhibits a scene truly awful. The ma^s 
of thousands of millions of tons, whose farthest verge rounds off 
the horizon, floats strong and deep, darkening the abyss, and 
filling the atmosphere with its effulgence, till the storm heaves 
up the deep. At first, the waves ineffectually dash along the icy 
barrier, mingling their spray with the drift, but gathering 
Strength, sea rolls after sea ; the ice-field labours on its undu- 
lating bed ; and the reiterated thundering crash proclmms its 
disruption ; and, mixed with the foam, mass reels on mass till 
the wreck is complete, and the ruins spread along the piain. 

3. Action of Currents. — The current is a powerful agent in 
destroying the ice in the North Sea, and is of such importance 
that, if it did not exert its influence, all the surface of the ocean, 
within the Frigid Zone, would be crowded with the separated 
pieces. The currents are rendered very conspicuous in the 
Greenlaod Seas, by the drift of the floating substances. They 
may be divided into two kinds, arcidental and permanent. At- 
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cidcnttd curreiUt arc partial motions in the water, occasioned 
by the actioii oi' the winds, or the movement of the lai^ 
bodies of ice. Thus when fields and icebergs are driven from 
the sea into deep bays, by strong gales, the dammed up Water 
is sometimes forced many feet above its usual level. Such a 
phenomenon has been noticed by many navigators. I mye^ 
saw decided testiuiony of such, when on slwre at S^utzbergen, 
near Cross Bay, in the vicinity of the Seven Icebergs. All 
tlie low land in ttiat neighbourhood, lying behind Fair Fore- 
land, from its local situation, must be much exposed to inuii- 
dvttiim. The flat aa which I landed, was, in generai, ten or 
fourteen feet above the level of tlie sea, and some leases id 
rircumference. All this bore testimony of having been re- 
cently covered by the sea, from tlie pools of salt water, and the 
remnants of salt water ice, from the drift timber, and the bones 
of marine animals, which had been bleaching on tht.> beacb 
N^ly a mile from the shore, I also found a chest made of 
rough deals, lying high among the gravel, which appeared W 
have been lashed by the waves, and considerably chafed. On 
opening it, I found it to contain a human skeleton, which had, 
in all probability, been swept from its superficial grave by Uie 
same cause which had transported it thither. On the north of 
Spitzbergen, Captain Phipps found large fir-trees lying al a dis- 
tance from the shore, 16 or 18 feet above the level of the eek, 
And Leonin, who was sent to ascertain the nature of this i^and 
by the Grand Marshals of Denmark, found a ship's mizen, aboui 
a league inland. The tide there docs not rise above four feet 
The permanent current is that which is of most consequence 
in opening the sea. This, coming through Behring's Struts, 
doubles Skclatskoi Nom; runs along the north of Asia, by No- 
va Zemhla; and, meeting a feeble remnant of the Gulph Stream, 
which had crept by the Islands of Scotland, and along the Nor- 
wegian coast *, flows towards Spitzbergen ; and, having passed 
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that island, sends ofF a branch towards the north. It then 
trends to the southward, carrying all the detached ice, through- 
out its course, in that direction. The quantity thus annually 
disposed of, has been estimated by Mr Scoresby at S0,000 
square leagues, which he notices is three-fourths greater than 
the area of the sea accessible to the whale-fisher. The oppor- 
tunity of observation afforded this intelligent gentleman, entitles 
his remarks to every respect. I do not think he has exaggera- 
ted in this calculation. Nay, some are of opinion that if we 
were possessed of means to ascerttun the precise amount, it would 
be found considerably to exceed his estimate. But though the 
area of the drifting ice much exceeds that of the fishing ground, 
I would not consider all the surplus as the produce of unex- 
plored regions. Such an assertion might indeed be consistent, 
if the sea frequented by tiie whale-hunter was only once frozen 
during the year, and if this annual coat alone were broken up, 
and drifted away ; bnt we must recollect that, by November, 
the water again begins to freeze, and that the early produce, 

tion does not testify Its being a tropical production { for, lately ezaimning the 
bottom of a Sahing aloop which had been entirely confined to the banks ol 
Shetland, I found the Teredo navalis rioting in a more fearful extent than 
I ever observed in the uncoppered planks of vessels which had long traded in 
the Mediterranean and Went Indian Sean. Some specimens of this worm 
were a fiint long, and the largest of their canals were seven-eighths of on inch 
in diameter. 

This northern branch is also the cause of the Whale-fiahers' Bight, which is 
B very deep bay in the ice, found during the early part of the season, extend- 
ing northward towards Spitzbergen, between the meridian of London and 13° 
or 13* of eastern longitude. There the sea does not freeze so readily, u the 
temperature of the water is higher than the a^oinlng sea. It lil[ewise, with 
the currents coming ftirm the north, accounts fur another anomaly, which, 
even in our day, has been considered unaccountable. M. de Capel BroiJc 
wondered why no ice was formed in the horfcour of Hammerfest, in Lat. 70* 
N. though the temperature of the air was 13* below 0. Olhera have esteemed 
it an unaccountable drcumstanoe, that the coast of Newlbundland should be 
strewed with ice, and the sheltered places on the coast frozen up, whilst the 
Ataea uf Iceland, and even those of Norway, remained &ee. Now, it is easily 
to be accounted for, if we bear in mind the course of the .currents. The rem- 
nant of the Gulph Stream is continually passing from Iceland along the coast 
of Norway, on whkb the intensity of winter has no influence : and, if the civ- 
reota ham Greenland carry not only a great body of cold water, but much 
frtusesiceovertoNewfuundland, the climate and temperature of the sea must 
ts mucli coldei than on similar latitudes on the opposite side oC^bfi bA^asJAR- 
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from its fragility, must be the sport of the waves and the cuf-« 
rents ; and, as one portion drifts away, another, [formed on the 
same spot, succeeds. Similar revolutions take place after the 
breaking up of the firmer produce of winter, and continue even 
till late in May : hence masses of ice are met with, of various 
strength and magnitude, some being only a foot or two thick, 
which, formed by the spring frosts, are only seen in lower lati- 
tudes, during the early months ; whilst others are fathoms thick, 
forming immense fields, which have been the produce of many 
winters, in more remote regions. Now, if such revolutions tak6 
place, much more ice than is sufficient to cover the Greenland 
Seas must be annually formed on their surface ; and no doubt 
this is the case, demonstrated by the difference of latitude which 
exists in the winter limits of the northern ice ; for the current, 
coming down through the east, carries along its course all the 
new produce ; and, whilst the sea of Nova Zembla can scarce sup- 
ply the waste, an accumulation of foreign ice takes place around 
Jan May en Island, and Cape Farewell, where it covers the sea 
as low as latitude 58"^ ; whilst, towards Nova Zembla, all remains 
open as high as 78° or 74°. 

4. Jctian of Attrition, — Attrition has been enumerated among 
the ice-destroying agents in the north ; and, although Captain 
King, who continued Cook^s narrative, esteems it as a principal 
one in Behring^'s Straits, it seems to be an inefficient one in Green- 
land. No doubt, during the gale, the heaving to and from may 
wedge each adjacent piece ; and the collision of icebergs may 
overthrow their frozen battlements ; but change of position alone 
is effected. 

6. Action of the Wind-lipper. — The Upper ^ too, may act its 
part, and appears to destroy much ice in lower latitudes ; but, far 
to the north, where the temperature of the water is low, its effects 
are trivial. Its little splashings undermine the margin of each 
|nece, giving rise to many a fantastic form. In miniature we of- 
ten see cities, towers, temples, trees, villages, and many lively re- 
presentations of animated nature. This destroyer of the ice, in^ 
significant as it may appear, is the source of annoyance to the 
mariner ; for, as the superjacent portion alone is worked away, 
that which lies under retains its original extent ; and, stretch- 
ing horizontally, forms what whalers call tongues^ which, from 
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their depth, extent, sharpness, aiid hardness, often iDJurcs the 
bottom uf his passing bark. 

The causes above enumerated are those which anDually de- 
stroy the ice in the Frozen Ocean. The chiel" of them are wide- 
ly diffused ; and, if their effects are such as I have noticed, I 
think wc arc furnished with matter sutHcient to enable us to 
form reasonable conjectures concerning tlie state of those seas 
yet unexplored, which are to become the scene of our adveo- 
turcrs' investigation during the approaching summer- 
According to the above sketch, we have the ice broken up by 
expansion and the tempest, and carried away by the currents, &c. 
II' what has been said concerning the effects of expansion is 
correct, — if the dilating influence of the warmth of spring rends 
the ice in pieces, then the whole of it, independent of every other 
cause, will be traversed with fissures forming, by their circuitous 
routes, detached fields, which will be floated abroad by the cur- 
rents and winds, and broken up by the waves, as soon as the 
sea to the leaward is open. 

The opening of the sea is a progressive process. Early in 
spring the devastation commences on the great margin extend- 
ing from Labrador eastward, and often, in AprU, reaches the 
north of Spitzbergen, and clears the western shores of Nova 
Zembla. At first the process proceeds witli rapidity; for the 
young ice is easily broken up ; and, during the first months, 
the storms are most frequent and protracted : then no fields are 
met with, but slad^, JJaes, packs, and streams, are scattered 
over the face of the sea. Whales, about this period, are gene- 
rally met with in greatest abundance ; for the interior ice, con- 
tinuing close, forces them to remain where they can reach the 
surface for respiration. As the season advances, the atmosphere 
becomes more settled, and the stronger northern ice opposes 
more resistance to its effects ; and now the current is the most 
active agent ; lience fkMa become more numerous, which are 
seldom met with in groups, except considerably to the eastward, 
where they are largest. 

As these large plains are drifted off from the main body, and 
followed by others, it is probable that, throughout the track of 
the current, the ice, being divided by fissures, may be more or 
less in motion ; so that, by August and September, the greatest 
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prepress may be made in these seas, though sucli navigadon 
must he extremely hazardous, as it can be conducted onlv 
through lanes and open spaces, where the manner would be cod- 
standy exposed to he nipped among the closing fields. 

To determine how Tar the Northern Ocean is navigable cin 
be ascertained only by repeated investigation. The course oT 
the currents, and the few facts we possess, seem to indicate thai 
the farther we proceed the sea will he the more crowded, till, 
around the pole, all remains firm and fast. All the circumja- 
cent ice is certainly yearly in motion, which, even in the opinion 
of Farry, may be sometimes navigable. In this he is suppc»1al 
not only hy his own observations, but by the evidence of otlier 
adventurers. Whilst Heemskcrke lay grounded on the ice-pile4 
coast of Nova Zembia, when the season was far advanced, he wu 
shagreened with the view of an open sea extending eastward » 
far as the eye could reach, whilst he was pushed on shore hyibc 
masses which skirted the land. The expedition fitted out by 
the merchants of Amsterdam, traversed an open sea 100 leaguet 
east from Nova Zembia, in the 80th degi'ee of northern latitude- 
Baron Wrangel, in a sledge, travelled on the northern iceibt 
forty days, during which he reached a sea free from impedi^ 
ment ; but ere he reached the coast of Siberia the ice had given 
way ; and, oXiex drifting for some time, he was fortunately drivai 
on shore. Though the expedition conducted by Cook encoun- 
tered an ini[iassahle barrier of ice, uniting Asia with America, 
preventing all access to the Northern Ocean, through Behiine't 
Straits ; yet the circumstances of this ill managed attempt rai- 
der the result of leas importance. The voyage of Ueshorf 
shewA that such is not always the case ; for he sailed from the 
Kovyraa; and, having doubled Skelatskoi Noss, late in October, 
amidst storms and tempests, was wrecked stiuth of the Anadir in 
Kamtschatka ; an<I the whole of the shores of the Arctic Ocean, 
bounding the noitli of Europe and Asia, has been explored, ex- 
cept that, portion surrounding Cape Cevetovostochni. 

If it were necessary, tlic evidence|^g|aMkcuaistan<:cs couU 
be adduced, indicating lliat tlie W^^^^^ — such as the 
•n islaudi 



the Siberian Sea, &f., hut « 
ficient for the present pur^fixM'. 
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From what bos been said, it would appear that the breaking 
up of the ice commeaces in the Northern Atlantic in February 
or March, and that all lying to the eastward progressively fol- 
lows. Much disappears every season, but the season is far advan- 
ced before the eastern ice joins the train ; and long ere that has 
reached the Greenland seas, it is arrested by reluming winter, 
so that leaving out the interception of land, and the impediment 
of adverse winds, the ice generated on the north-east oi Asia 
may see many a summer before it is laved by the sea of Spits- 
bergen ; indeed the disposition to move reaches the longitude of 
the Lena in August, and scarcely clears Skelatskoi Nosb by 
October. Now, it is very probable that it may also extend to 
high northern latitudes, from the ancient fields that are some- 
times met with. The farther from their source the more scat- 
tered will these masses be, and consequently the freer the navi- 
gation ; but remote regions become more and more hampered, 
till all becomes fixed as terra iirma. 

Much light may be thrown on the nature of this country by 
the projected expedition, which no doubt will be equipped with 
aJl due deliberation, on that plan which past experience sug- 
gests. It is to CDUsisL of two sledges, capable of containing 
twelve men each, built of light materials, and of such a con- 
struction, that if water comes in the tract, they may be used as 
boats. These are to be provisioned for three months, which, 
with short stages, will allow the party to travel from Spitzber- 
^n to the Pole, and back. In dragging these vehicles along 
;.he ice, dogs or rein-deer are to be used, which may be fed, 
aartly on fish caught by the way, and, in case of scarcity, may 
serve for provision. 

This plan is a modification of that proposed some years ago in 
lie Wemerian Society, by Mr William Scoresby jwnior *, who, 
1 uring many voyages to the Spitzbergen sea, had ample op- 
»ortunities for making observations on the peculiarities of the 
Greenland ice. He, like every judicious theorist who indul- 
ges his fancy on the probabilities of executing his project, first 
onceives the nature of the tract over which he has to pass, 

! very interesUng detaila of Mr Scoresby's plan are given in the 3d 
■f llie Memoirs of Ihe Wemerian Natural History Socety, p. 336. 
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and th^i accommodates his means to its imagined 
ties, and provides for every anticipated exigency. But as it 
are entirely ignorant of the real constitution of thoae psiti 
immediately surrounding the Pole, the plan chalked out by tb 
most sagacious, may, in very.many points, prove inapplicabk 
So. the first adventurer must necessarily be exposed to mini 
peril, from unforeseen difficulties, whilst he paves the way lor 
his successors. 

Though the means adopted by Captain Parry possess mmr^ 
recommendations, yet such might not be impaired by some fittk 
modifications. If it is probable that the Pole is perpetually ar- 
rounded with immoveable ice, the following method seems to 
possess all the advantages of that which Captain Parry isli 
put in practice, and may not be entirely worthless^ if it is GKfk 
ble of more extensive application. 

Instead of /u'o, let the party be provided with three dedn 
convertible into boats, capable of carrying only Jive men ei4 
suitably provisioned ; let these proceed northward from tk 
place of rendezvous on the north of Spitzbergen. On the moi 
dian of which it is probable the boundaries of the stationary is 
may not be far distant, for the destructive action of the a» 
rent, which, in more eastern seas, makes such ample breaches i 
here, as in Behring's' Straits, of little consequence, as it fimn 
against the frozen barrier, by which the action of those ageflU^ 
which would otherwise destroy the ice, is restrained. 

Having reached the 84th or 85th d^ree of northern latitudt; 

if the ice seems old, continuous and stationary, they could ol* 

culate on its being similar all the way northward. Then iritk 

safety one sledge might be left in charge of three men^ with 9A 

able orders for their future guidance. In establishing sudii 

position, land would be of much importance, not only in so b 

as the comfort of these individuals was concerned, but the ^ 

ger of any movement in the ice changing their lon^tude wouU 

be avoided, — a difference which, if the party were left on i 

not stationary, would require to be rectified by daily observi- 

tion, lest they being drifted out of the way, should be rmiad 

by their associates on their return. Provision should be lefl sufi- 

cient for these, and to serve the whole party during th^ retmt 

from that latitude to Spitzbergen. The expedition might tbd 
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proceed till they reached the latitude at 87°, where, under simi- 
lar circumstances, they might leave a second siedge in charge of 
^ur men, with as much provision as would serve these and the 
returning party, till they reached the first establishment. The 
third sledge could be left at the 89th degree, with five men, 
whilst the three remaining with their hand-sledges, blankets, and 
provisions, disburdened of every other incumbrance, might trudge 
on to the Pole. 

In such a journey, the assistance of dogs or rein^deer would 
be a very sensible advantage. These might be taken even as far 
as the second establishment, and if land fortunately lies in such 
a quarter, they might be kept to assist the returning expedition, 
otherwise the want of provision would render it necessary to de- 
stroy them, for it is not very probable that many fish can be 
caught there for food to them. 

The advantages of such arrangements, if they could be effect- 
ed, would be very sensibly felt ; for fresh assistance would be de- 
rived from the lengthened journey. The first sledge, with a load 
of provision, is left in charge of only tliree men, consequently 
not only is the burden of the other two lightened, but two addi- 
tional hands are added to drag these along. A diminution of 
burden takes place also at the second establishment, when four 
men are left in charge. The remaining eight with the last sledge 
proceed to take up the position just sixty miles from the Pole : 
three of the company travel the rest, with scarce any cum- 
branco at all. Thus the burden diminishes whilst the ability to 
bear it increases ; and, as the party returned, they would more 
sensibly feel the benefit of such management, as each detach- 
ment, refreshed and strengthened, would be in good condition 
to yield their much-needed help to their weary associates. 

Further, if the unaccustomed toil should unfortunately dis- 
able any one, rest might be obtjuned till health was re-establish- 
ed, and the expedition relieved of any incumbrance which might 
frustrate all their endeavours. 

But, perhaps, the idea of a firm continent of ice is chimerical. 
IWayhap there ia not an island, not even a rock, above water, 
lietween Spitzbergen and tlie Pole ; well, but most likely there 
are such things, and if there are none, having such provisions 
in store, the views of the expedition can be prosecuted as easily 
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wiih them as without thera. The only untoward 
jg, that Parry would be confined to the same track in retumii^ 
by which means his sphere of observation would be more con- 
tracted ; but then the chance of encountering difficulties uoptfr 
pared for, on his road homeward, might involve him and la 
party in ruin. 

If the Pole is surrounded by ancient ice, may it not, like d( 
polar glaciers, be fissured all over, much to the inconveniau 
of the expedition ? 

Far to the north, among these icy realms, the still atmosphen 
may enjoy perpetual serenity, a matter of the first magnitudr 
in promoting the interests of this undertaking ; for though, it > 
the latitude of Spitzbergen, during June, July, and AuguAi 
the air is so often obscured by dense raw f(^s, yet, in the i»l 
tenor ice il is always clear ; if it were otherwise, our adventu, 
rcrs would be exposed to the most imminent peril ; for though ! 
recmt improvements in the compass exclude the influenced I 
such a state of the air on its movements, yet continued obsm' 
rity would not only cover the sun from their view, but cotxm 
ali the circumjacent country, rendering their observations ven 
unsatisfactory. 

Hitherto the general opinion has been very inimical to unda. 
takings of this nature, and all northern voyages have been god' 
demned, on account of the impracticability of reaching the ob- 
ject of pursuit, and the inutility of such, even though it wof 
attained. But the opinions of cui bono philosophers are m 
worthy of consideration. We feci convinced that all these et 
peditions have contributed much to our knowledge of the globe; 
and we hesitate not a moment in affirming, that every one hi- 
ving a right feeling of what constitutes the character of a grcfi 
nation like ours, will agree with ua, that the bold and daring eft 
terprize in which Captain Parry is soon to embark, is worilii 
die marine of Great Britain, honourable to tlie science of iht. 
country, and a proof, if any were ivanted, of the liberal and en-' 
lightened views of our Government. Though the enterpriKeofl 
Parry may not enable us to solve the grand geographical proH 
lem which has for so long a pcrioii engaged tlie attention of 
kind, — though the sci;rets of the Pole may ever remain 
vealed, — yet the intca'stit of Hciemc, and the noi 
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i»ne of the whale-fishery, now so impoverished, may be much 
promoted. 

Many alterations liave taken place in the phyacal distribution 
of whales, ori^ating probably in the persecution with which 
they have been so vigorously followed during the last 200 years. 
Some think that the present scarcity is caused by the numbers 
captured having over-reached the breeding of that animal ; but 
the perspicuous view we have in Mr Scoresby's chronolo^cai 
account of the whale-fishery, would rather suggest the idea that 
captures are now more rare, on account of the scattered haunts 
to which persecution has driven it. About 200 years ago they 
were taken in abundance on the shores and in the bays of Jan 
Mayen Island ; now even a straggler is scarce ever seen in that 
situation. As soon as they were expelled from thence, they 
abounded in the bays of Spitzbergen, where they were slain in 
vast numbers, till, alarmed by their foes, they fled, and are now 
scattered abroad among the ice ; and their former haunts, which 
have been relinquished for a hundred years, are now occupied 
only by the tremendous razor-back and ugly sea-horse. 

The sea adjoining Spitzbergen is the uaual resort of what are 
called the Greenland fishermen. Their fortune depends on 
thrar success during the two early months of the voyage, for 
whales all disappear by the middle of June. It is, I think, not 
improbable that this migration may happen as soon as the ice is 
open in more eastern seas, where a successful fishery might be 
prosecuted during the late months, if these remote regions can 
be safely navigated : a point of much importance, the practica- 
bility of which will be ascertained during the present voyage ; 
for the Hecla being stationed at Cloven Cliff to wait the return 
of Captain Parry and his party, the rest of the crew are to be 
occupied with the boats in surveying the eastern shores of Spitz- 
bergen, concerning which all our knowledge is derived from 
the Dutch, whose accounts of other parts in the Frozen Ocean 
have been found dangerously erroneous. 

Boats, or very small vessels, appear best adapted for examin- 
ing the sea east from Spitzbergen, being best qualified for navi- 
gating the narrows among ice-fields ; and, from their portability, 
, are not only less liable to besetmcnt, but may escape the ruin in 
L which ihcy would otherwise be involved, from the approxima- 
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tion of large masfies of ice. In the sea south from Spitsbergen, 
light boats would be useless ; for it being strewed with the wnd 
of fields, which, from its various dispositions, acquires the name 
of packs^ streamSy or Jhes^ the process of boring is requiflite, 
which can be accomjdidied only with heavy vessels. But, ii 
high eastern latitudes, such a process may be seldom required; 
and so far as these little vessels can proceed, they may travene 
with tolerable freedom, rendering them the fittest means of 
seeking the highest northern latitude, or the greatest easlen 
longitude. 



General Observations on the fanner and present Gedogid 
Condition of tfie Countries discovered by Captains Panj 
and Ross, By Professor Jameson *. 

X HE observations made during the four Arctic Expeditimi) 
viz. that under Captain Ross, and the three under CapUn 
Parry, afford the following general facts and inference : 

1. That the re^ons explored abound in primitive and tnn- 
sition rocks ; that, although the secondary rocks occupy ooo- 
siderable tracts, still their extent is more limited than that d 
the older formations ; that the alluvial deposites are not exten- 
sive ; that true or modem volcanic rocks were nowhere met 
with ; and that the only traces of the tertiary strata were {bund 
in the sandstones and clays connected with the secondary trap 
of Baifin^s Bay. 

S. That the primitive and transition islands were, in all pro- 
bability, at one time connected together, and formed a continu- 
ous mass with the continental parts of America ; and that, id 
the plains and hollows of this land were deposited the seomdaij 
limestones, sandstones, gypsum, and coal, and upon these agvB 
the tertiary rocks. , 

3. That, after the deposition of these secondary and tertiaij 
rocks, the land appears to have been broken up, athd reduced 
either suddenly or by degrees, or pardy by sudden and viokal 
action, and partly by the long continued •« ^ ^Iia ^ib^ 
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sphere and the ocean, into its presi-nt insular and peninsular 
form ; and that, consequently, the secondary and tertiary for- 
mations were formerly, in those regions, more extensively distn- 
buted than they are at present, 

I. That, previous to the deposition of the coal-formation, 
as that of Melville Island, the tranulion and primitive hills and 
plains supported a. rich and luxuiiant vegetation, principaUy of 
cryptogamous plants, especially the ferns, the prototypes of 
which are now met with only in the tropical regions of the 
earth. The fossil corals of the secondary limestones also inti- 1 
mate, that before, during, and after, the deposition of the cot^fl 
formation, the waters of the ocean were so constituted as to su^H 
port polyparia, closely resembling those of the present cc|ua- 
torial seas. 

6. That, previous to, and during, the deposition of the ter- , 
liary strata, these now frozen regions supported forests of di- 
cotyledonous plants, as is sliewn by the fossil dicotyledonous 
woods met with in connection with these strata in Bafiin''s Bay, 
and by the fossif wood of Melville Island, Cape York, and 
ByaA Martin Island. 

6. That the boulders or rolled blocks met with in different 
quarters, and in tracts distant from their original localities, af- 
ford evidence of the passage of water across them, and at a pe- 
riod subsequent to the deposition of the newest solid strata, 
namely, those of the tertiary class. 

7. That nowhere are there any discoverable traces of the 
agency of modem volcanoes; and we may add, that, in the Arc- 
tic Regions, the only appearances of tliis kind are those in Jan 
Mayen's Island, described by Scoresby. 

8. That the only intimations of older volcanic action are those 
afforded by the presence of secondary trap-rocks, such as basalt, 
greenstone, trap-tuffa, and amygdaloid. 

9. That the black bituminous coal, the coal of the oldest coal- 
fonnaCion, which some s^Teculators maintain to be confined to 
the more temperate and warmer regions of the earth, is now 
proved, by its discovery in Melville Island, far to the west, and 
in Jameson's Land, far to the east, in Old Greenland, to form an 
inlerest'mg and important feature in the geognostical constitution 

dc countries. 
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10. That the red sandstone of FosBession Bay, &c, renders it 
probable that' rock-salt may occur in that quajcter. 

11. That, although no new metalliferous compounds have oc- 
curred to gratify the curiosity of the mineralogist, yet the re- 
gions explored by Captun Parry have afforded various interest- 
ing and highly useful ones, such as octahedral or magnetic iron- 
ore, rhomboidal or red iron-ore, prismatic or brown iron^re, 
and prismatic chrome-ore, or chromate of iron ; also the com- 
mon ore of copper, or copper pyrites ; molybdena glance, or 
sulphuret of molybdena ; ore of titanium ; and that interesting 

Jtend valuable mineral, graphite or black lead. 

^* IS. That the gems, the most valued and most beautiful of mi- 
neral substances, are not wanting in the Arctic Regions visited by 
the Expeditions, is proved by the great abundance of the preci- 
ous garnet, which we doubt not will be found, on more particu- 
lar examination of the primitive rocks, to present all the beauti^ 
ful colours and elegant forms for which it is so much admired. 
Rock-crystal, another of the gems, was met with, and also beiyl 
and zircon. 

13. That these newly-discovered lands exhibit the sanA ge- 
neral geognostical arrangements as occur in all other extensive 
tracts of country hitherto examined by the naturalist ; a iact 
which strengthens that opinion which maintains that the grand 
features of nature, in the mineral kingdom, are every where si- 
milar, and, consequently, that the same general agencies must 
have prevailed generally during the formation of the solid mass 
of the earth. 

14. Lastly, That the apparent irr^ularities which, at first 
dght, present themselves to our attention, in the grand arrange- 
ments in the mineral kingdom, are the offspring of our own 
feeble powers of observation, and disappear when the phenome^ 
na are examined in all their relations. It is then, indeed, that 
the mind obtains those enduring and sublime views of the Deity, 
which, in geology, reward the patient observer, raise one of the 
most beautiful and interesting departments of natural science to 
its true rank, and prove that its relations connect, as it wer^ } 
the scale of magnitude, the phenomena of the'earth with th 
more extensive arrangements presented to our inteliigiaioSi ji 
planetary system, and in the grand frame-work of thfrla 
itself. 
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Remarha tending to explain ike Geologiad History of the 
Eartlt. By Professor Ebmaek,* 

XJF we curry back our investigations with regard to the structure 
of the earth to its ori^nal formation, we lind all iavolved in 
thick darkness. There have not beeu wanting, however, inge- 
nious men, who have fomsed theories on this suhject ; we find 
some of these even among the Greek philosophers. Among 
these, two opposite opinions especially prevailed ; some consider- J 
ed fire as the chief agent in this process ; others water. Anax-V 
orchiis from Lampascus averred, that in his country the moun- 
tains had stood under water. Ai-istotle, Eratosthenes, Strabo, 
and Plutarch, supported his opinion. In later times, nobody 
doubts this fact, as we find petrified animals on the highest 
mountains. In America, such have been found on the Andes, 
at the height of 12,000 Rhenish feet above the level of the sea -f-. 
At first it was believed that these petrifactions were remains oi' 
the general deluge ; but a more accurate investigation discover- 
ed, that they could not all he derived from this source ; for, as 
we find on the highest mountains, and inclosed in the bowels of 
the earth, petrifactions of animals in every stage of their gi'iiwth, 
and arranged in classes such as we still find alive in the sea, it 
may he readily inferred, that the duration of the flood was not suf- 
ficient to produce that amazing multitude of organic forms, tlie 
remains of which are now to be found in the bosom of the 
earth, but that these places must have once been the bottom of 
the sea. 

In considering these petrifactions with attention, we may ob- 
serve the following peculiarities among them : — 

1. That the greater part of these petrifactions consist of sea 
animals and sea plants, 

* It being our inCeDtion ti> lay before our readers, as occasion may ofier, 
litatements of ttie opinioiu on the formation of the Earth entertained by dis- 
ttngulshed nriters, we now cummunicate the ideas on this subject by Ks- 
m» "itn the Christiania Journal. 

Ward found many aamcmilea at a height of 18,200 feet above 
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S. That they are not all oMie same sort. 
8. That they have not all been depoated at the same time, 
but at peridds far remote from one another. 

4. That those which belong to the earliest periods have a less 
perfect organization, the fartheflr back the less perfect ; that those 
on the contrary which have been found in mountidns of a later 
formation, have a more perfectly developed organization. 

5. That we find a multitude of petrifactions of different ani- 
mals which are now totally extinct, and that we find others 
which have some resemblance* to animals now existing ; but 
nith differences which prove them to be of another species. 

6. That we likewise find a great multitude of plants inoorpo^ 
rated with the solid strata, of which some are different tvom 
those which now exist, while a great many seem to resemble 
them. The most remarkable circumstance connected with tbia 
fact is, that the climate of those places where these plants are 
found inclosed in the solid rocks, is not at all like the climate 
where they are now found growing. We find, for example, a mul- 
titude of plants in a state of petrifaction in the most northerly re* ' 
gions of Europe, which are now found growing in the tonid 
zone. As they are found with stalks and leaves, and sometimes 
even with fruit upon them, they must necessarily have grovm in 
the places where they are now found, and could not have been 
wafted on the surface of the sea from regions lying far distant. 

7. That of the human race, we find, with certainty, no veu 
mains inclosed in the earth, with the exception of a few which 
have been found partly in tuffaceous limestone, partly in clefts of 
older mountains which have since been filled up with sand, 
clay, and rubbish, and which must be considered as remains of 
the latest revolutionary changes in the earth. 

We find a variety of theories formed in later times on this sub- 
ject, by Burnet, Whiston, Woodward, FontancUe, De Luc, 
Ray, Hutton, &c. They have each their own peculiar notions ; 
and though it cannot be said that any one of them is right, this 
will be a matter of no surprise, when we consider how far be- 
hind they were in many of the sciences which have made such 
progress during the last century. Though from this progress iiP 
mineralogy, chemistry, physical, mathematical, and astronomi* 
cal science, we stand on much higher ground than tbey iU^ 
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there is still much remaining whilft we cannot exfdmn, with re- 
gard to the original formation of the earth, and the successive 
revolutions it has undergone, espedally as we find that all these 
took place prior to the existence of the human race. For this 
reason, we are not able to give a perfectly satisfactory account 
of the history of the creation by Moses, who, without determin- 
ing the length of this period, merely says, that, *^ in the begin- 
ning, God created the heaven and the earth, and that the earth 
was without form and void.^ In all probability a very long pe- 
riod, perhaps several thousands of our present years, intervened 
between the creation of the world and the time when the earth 
had advanced so far in the arrangement of its parts as to be ca^ 
pable of exhibiting signs of organization. By a day and a 
night, we now understand the period of the earth^s revolution 
round its axis ; by a year, the revolution of the earth in its orbit 
round the sun. Moses says, that the light was first formed, 
and that that was the first day. On the third day after this, 
the sun and moon were formed. As we have now no light but 
what comes either immediately from the sun himself, of-by re- 
flection from the moon ; and as there was light, and likewise 
day and night before the sun and moon were formed, we must 
infer that the day here mentioned has been of a different charac- 
ter from our day, and that this light had a different source from 
an immediate communication from the sun. We may there- 
fore conclude, that during the period of the incipient forma- 
tion of the earth, it had possessed a light peculiar to its own 
constitution, such as we shall afterwards find exhibited in the 
case of other heavenly bodies in a similar stage of their forma^ 
tion. 

For this purpose, let us cost a glance over the solar system, 
stating such phenomena as may assist in explaining this forma- 
tion of the earth. On viewing this system, besides the earth, 
which completes its circuit round the sun in a period which we 
can exactiy calculate, there are several other globes, some of 
them larger than the earth, and some of them smaller, which re- 
volve round the sun likewise in a determined period, some of 
Ihem longer than that of the earth, and some of them shorter. 
Bendes these bodies, the planets, with their satellites or moons, 
theie belong also to the solar system a multitude of comets. 
t 
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There are aevetal pbrnnmiai by which there hst are distia- 
guiahed from the planets. They revolve like them round the 
8UD, but in much more eocenteic orbits. The period of the re- 
volution of a comet is very different from one century to ano- 
ther.* Thar greatest distance fratn the sun is so immense, that 
if men could exist upon them, they vrouid not see the sun tot 
thousands of years, and the degree of cold must be nvuhi that if 
there were sea or water upon them, it must be in a state of ice; 
When these bodies are advancing to their perihelium, and at 
difiSerent distances approach nearar the earth, we observe that 
they are not only surrounded by a luminous atmosphete, but 
that they have likewise a long luminous tail, both of wiiich be^ 
come the greater the nearer they come to the sun, decreasing 
in the same manner as they remove from him to a greater dis- 
tance. With regard to this increase and decrease of lij^t too^ 
we <J)serve a difference among them. In the case of some of 
them, almost the whole mass of the comet is changed into this 
luminous elastic atmosphere and tail ; in others we perceive a 
distinct red nucleus, which, on its approach to the sun, has a less 
expanded atmosphere and tidl. These atmospheres, and stiU 
more the tails, are so thin and elastic, that, without the least ob^ 
struction, we can see through them the lesser stars. Counsellor 
Huth has calculated, that the luminous matter in the tail of the 
great comet of 1811, was a million of times rarer than our at- 
mosphere at the surface of the sea. The volume of its tail he 
ccmiputed to be SOOO times the bulk of the sun, and the diame- 
ter of its nucleus to be eighteen times that of the earth. Bessd 
calculates the period of its revolution to be SS8S years. Her- 
schel has accurately observed this comet, and, among otherthings, 
he concludes, that its li^t was peculiar to itself. The colour 
of its nucleus was greenish, or a bluish green, and the nucleus 
or head was not in the centre of the atmosphere, which was most 
expanded on that side turned to the sun. The radius of the 
atmosphere he makes to be about 82^000 English miles, and 
the length of the tail more than 100 millions. By continued 
observations on this comet, he found that it underwent actual 
physical chants in its structure, and that it was globular. On^ 
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its approach to the sun, his light and heat seemed to produce 
chemical effects upon it ; he believed that it revolved on ita axis. 
By comparing this comet witli that of 1807, he concludes, that 
every time comets approach their perilielium, they come nearer 
and nearer to the sun ; that, tiierefore, the comet of 1807 had 
several times Iwen in its periheliuin, it beng 25 million of times 
nearer the sun than the comet of 1811. Its tail was only 9 mil- 
lions of mijes long, whereas that of 1811 was 91 miUions. The 
effect of the sun on the latter was much greater tlian on the 
otiier, and it had probably seldom or never before been in ita 
perihehiim ; whereas, on the contrary, the comet of 1807, in 
consequence of having been several times in ita perihelium, must 
be more advanced in its growth, and matured. By comparing 
likewise the constitution of the great comet, with a smaller one 
in the same year 1811, he found that the smaller one was much 
inoro complete, and approached nearer the nature t^f a planet 
than the great comet, as the influence of the sun upon its peri- 
helium, was not much greater than hia influence on a planet in 
the same situation *. ^ 

I have made these remarks on the nature of comets, and this 
comparison of some of them, lor the sake of introducing certain 
conuderations, drawn from facts, which I consider as a proof 
that our earth, in its rude and undigested state, has been a co- 
met. Of this hypoihews, I shall state, in what follows, several 
strong proofs in phenomena which occur in our own country. 

Whiston, in his Theory of the Earth, supposes that it has 
originally been a comet, or the atmos}:^ere of a comet, which, 
in its course round the sun, has moved in a very eccentric el- 
lipse; that, of course, in its perihelium, it has been subjected to 
a very high degree of heat, and in its aphclium, to an equally 
strong degree of cold ; that, in the one of these situations, it 
was vitrified by the heat, in the other covered with ice ; that, 
by degrees, its orbit lias gradually changed from this long el- 
lipse, to that almost circular path in which it now moves on the 
whole, at a much smaller distance from the sun, How far does 
tliis agree with the phenomena which we can observe on our 
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globe P With regatd firsts the change in the fbitn of itif Mnf, 
this must be a matter df very diificult proof; to accoaqplisll ^Midf 
a change, requires a period of incaloulable length, and if it bft 
taken plade to such a degree, we ought to lind the cKadgie sdl 
going on, approaching nearer and' nearer to a circular oribit 
By the period of the earth^s annual revolution round th^ aon^ 
we cannot ascertain this point ; for though this continues' 865} 
days without change, every day, every hour, every ]|pcond, ifiaj 
be shorter, without our being able to discover thiis. La Pkbe 
computes, that, nnce the time of Hippaichus, who lived abikit 
900 years ago, the year has become some few seconds diorter. 
However inconsiderable this quantity may be, it proves a 'TCsI 
change. Probably the change was greater at first, dimiiliaifiAg 
as the orbit of the earth approaches a circular form. Does ^ 
present physical constitution of the earth, and the phenomeos 
which occur on it, countenance the idea of the orbit of the eaith 
having at first been a long ellipse ? From our present kna>iAc^ 
of chemistry and mineralogy, we cannot adopt the idea-^^mnThiiP 
toD^^bhat, in its perihelium, the earth underwent a prcxiips'tif vi- 
trifieation, in the sense in which we now^understand the' woi^r 
The solid body of our ^obe consists of various minerals, m&ak' 
posed of different kinds of earth, combined together in certiAi 
proportions. In former times, these were considered as ainqrie 
bodies, or, as they were called, elements. But by the disoovettti'' I 
of the illustrious chemists Davy and Berzetius, it haa tti^' 
found, that not only potass and natron, but that -all kindst-'tf^' 
earths, which we fbnneriy considered as nmple,. aie compdiaift ' 
bodies, each species conusting of a peculiar base, with a &fed 
proportion of oxygen. ^--f 

The form of the earth, a spheroid compressed at the pdai{ 
proves, 1^/, That, at its ori^nal formation, it was in a sCilte tf • 
pcifbct fluidity. &2, That to account for this figure, it nrtatf'' 
have revolved on its axis with more velocity than it doeil'twn^,'^' 
as it is higher at the equator, and more compressed at the ipdtiS^ 
than it ought to be from the laws of gravity with its preSent^^^vtoi"* 
locity. From its original fluidity, all sorts of ,iinnend'btt£^^ 
must have been dissolved in a fluid medium. When- we aasiljh^* 
that a body undergoes combustion in being combined i rtth 'i tf^ 
gen, by which it is by no means to be considered ^^ndthia^ \ 
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or annihilated, and that a burnt body is a body combined with 
a certain quantity of oxygen ; then, since all sorts of minerals 
are composed of particular kinds of earth, combined witli a cer- 
tain proportion of oxygen, our globe must, at certain times, have 
undergone a slate of combustion. This agrees entirely with its 
present constitution ; and as it appears that comets, during the 
time of their perihelium, undergo decompositions and combus- 
tions, we may conclude, that the earth, during one or several 
perihelia, has passed from its fluid to its present, as ve may call 
it, burnt state. Its original fluidity can scarcely be denied; 
but the fluid substance of which it was composed, and in which 
all other things were dissolved, cannot have been of the same 
nature with our present water, which is incapable of holding 
such a multitude of mineral bodies in a stale of solution. We 
are therefore entitled to conclude, that, at the time when the 
solid masses of the globe were decomposed, the fluid medium 
which held them in solution was also decomposed and converted 
into a diiferent character. The peculiar fluids found in cavities, 
in rocks and minerals, may, when strictly examined, give its 
some information as to the original fluid in which the matter of 
the strata was dissolved. During this state of combustion, an 
immense quantity of light must have been disengaged, as we see 
takes place with other comets at the lime of their perihelium. 
As we find thus, that both fire and water have acted a part 
during the period of the earth's flrst formation, we may, in this 
manner, without inconsistency, combine the two opinions which 
have been opposed to one another on this subject. 

And now, with regard to the other part of Whiston's theory, 
he assumes, that, during the period of its aphelium, the earth 
was covered with ice and snow. At first view, it seems not 
likely that we should be able to exhibit any proof of this. But 
besides its extreme probability, we shall find actual proofs that 
the earth has been covered with ice and snow. In our own 
Norway, so rich in geognostic phenomena, there are lo be 
found unquestionable proofs of this. In reading geognostic 
and other works, containing descriptions of particular countries, 
we nircly meet with observations, from which the authors were 
led todrar conclusion. Sir James Hall, in his lemarka 

surface of our planet, and on the huge 
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masses of rock which ore ftund about Geneva, and the eoiBt of 
the Baltic, and the foimations of the vast saud-plaiiia wbidi aie 
found in Holland and in the north of Gennanj, infers tluit int 
only strong currents, but ice likewise, must have had a share ii 
producing tliese effects*. Tiiere are not wanting many CkIs \a 
confirm the conclusion that ice has worked pnxligious diaiig» 
on mountain masses, and 'conveyed from them large rafts into 
regions, where now no perennial ice is to be founds at a gmt 
distance from the mountains, from which they must have come. 
Men have often had recourse to extraordinary exertions of the 
powers of nature in explaining these phenomena. Thus h» 
De Luc endeavoured to account for them by the eruption of 
gaseous fluids from the bowels of the earth, which have bum 
the uiountains, and scattered the loosened fragments to a 
great distance around. The huge masses of granite which aie 
to be found on the limestone mountiuns of the Jura range, 
and which have evidently come from the Alps oS Switzerland^ 
though there lie deep valleys between the Alps and the Jen 
molAntains, have been a riddle to many, espedaUy as theyaft 
found very high up on the slope of the hills, and not - in ^tk 
bottom of the valley. Some, as I have menUoned, wish t» » 
plain this by a projecdle power. Dolomieu ima^nes that flieK 
has been formerly a continued slope from the top of the A^>to 
the Jura hills, on which these rocky masses have desoeiMM 
from the one to the other, and that the present intervening vd* 
leys have been hollowed out by more recent revolutions. A ftt 
suppose that these masses have been brought to tbev {MresasC 
mtuation by ice. According to Von Buch this is a very general 
opinion in Switzerland. It is not only in mountainous regiim 
we find this phenomenon, but also in flat alluvial dis&il:^ 
where these rocky masses lie upon gravel and sand, a eirouis- 
sbmce which cannot be explained in any other way, thatl^'^ 
thdir having been brought thitblsir in' combination with masses of 
ice. It cannot be admitted that they could be brought to sMclr 
situations by torrents of water, for the same torrents tvhieb 
could have been capable of bringing such masses of itidt, 
must at the same time have carried off the gravel and '4iBid 

i W vi 

^ Vide Sir James Hallos Memoirs, in the Xraiisactioiis of the BoysLfliftlilf 
•f Edinburgh. ||»„.M.iq 
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aa which they rest. One needs only to travel through the 
plains of Denmark, to perceive how improbable the supposition 
IB, that such masses eouid be placed where they are by water. 
In short, in every countrvj whether it be mountainous or flat, 
we shall 6nd similar traces of the operation of masses of ice. 
The prominent conglomerations to be found in many districts, 
may bfreasily atcounted for in the same manuer. But it is par- 
ticularly in Norway I have found many proofs of the operation 
i)f immense masses of ice which have now disappeared. 

1. As in other countries we find liirge loose rocky masses 
lying spread over pretty level plains ; for example, in travelling 
Troin Maratuen, on ihe Mlosen, to Leuten in Hedemark. These 
must have been brought from a great distance, for there are in 
the neighbourhuocl no mountains of the same character as these 

9. In no other satisfactory way than by the operation of ice 
can we explain how those prodigiously large loose stones, some- 
lime& with sharp corners, have been brought up to the ridges 
and tops of high mountains, which are found in such numbers 
in the province of Chiistiansand. The first time I, met with 
such single loose blocks; lying on the ridge of the high moun- 
tains in Numedal, I thought they must be the remmns of 
strata, or of masses which had covered the mountain, and which 
had in after-times been decomposed and carried oft' by water, 
leaving those traces of their former existence. But, on exa- 
mining them more closely, I found that this account of the mat- 
ter would not do, for I found that, in their internal structure, 
many of these stones neither corresponded with one another, 
□or with the mountain mass on which they I'ested. By the as- 
sistance of immense masses of ice, on the other hand, it is easy 
to conceive bow they could have been brought from a great 
distance, and pushed high up on the mountains. 

3. lu travelling over our mountainous districts, especially in 
Osterdal, it will be frequently found that the slope of the moui^ 
tain towards the valley is covered with large loose stones, mixed 
with a great quantity of loose sand and gravel, and that this 
covering extends to a con^derable height over the bottom qi tlie 
valley. If we consider attentively this mixture of large loose 
stones and gravel, we ahali find that these could not have been 
produced and brought hither by any current of water dew^eft-i- 
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ing through the valley, and depositing these larger and snudler 
remiuns of the runiB of the mountains ; for the cunrent ifUcb 
brought down the large masses, and deponted them tliae» 
could not possibly, at the same time, have deposited the finer 
sand and gravel, but must have carried it down to places 
where the influence of the current was less powerful. IVe may 
indeed' suppose that two 'different currents at different^ times 
might produce this mixture ; that the first and largest current 
deposited the large stones, and that a later and less pow e rf ul 
current deposited the gravel and sand. At first view tliis sop- 
position seems not improbable ; but, on a closer examination of 
this mixture, we shall find that it is not consistent with fact, for 
if a mighty current had brought down and deposited the laige 
stones in the first instance, they must in that case rest upon one 
another, without any thing interposed between them, and the 
gravel, brought down and deposited by the succeeding current, 
could only have filled up the surrounding cavities ; whereas, oa 
the contrary, we find the large stones lying separated from one 
another, surrounded by sand and gravel, a circumstance whidi 
cannot be explained in another way than by supposing that die 
whole has formerly been filled up with ice, which has pushed 
the whole mixed mass up the slope of the mountain. The wa- 
ter of the ice, afterwards thawing, carried oif by its rapid sti^anis 
a part of the stones and gravel, which were then heaped toge- 
ther, deeper down in the valley : these heaps resemble entii^y 
those which glaciers carry before them. 

4. We come now to the fourth and the strongest proof, that 
immense masses of ice have formerly existed in Norway, m 
places where now no perennial ice is to be found. When I hut 
summer (1823) undertook a journey to Stavanger, to examine 
the Union Copper Works, which have been commenced and 
agun given up, I made an excursion from the dwelling-house 
of Fossan, which Pontoppidan, in his map, calls Fossland, in 
HoUe Annex, in the parish of Strand, to examine a hranch of 
the works at Vasbotten, about a quarter of a mile (more t1i*n 
1^ English miles) north-east from Fossan. The road went 
first over some cultivated ground, ascending a little, but after 
between four and five thousand paces it went over a large levd 
sandy plain. This plain was overspread with a multitude cS 
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^^Biuli, that had been all opened. Urburhill, which reaches 
out to the sea, lay upon the right hand, aad, on advancing far- 
ther over the plain, you see the dwelling-house of Howkelie, at 
a little distance to the light, in a valley which stretches up into 
the hill. At the upper end this sandy plain was bounded by a 
glacier-dike or rampart, which extended across the whole valley. 
As this glacier dike is remarkable, and, so far as I know, the 
only one of its kind lying close to the level of the sea, in a 
Strict* where you find only a few heaps of perpetual snow 
in hollows of the mountains, where it slopes to the north-east, 
at the height of from two to three thousand Rhenish feet 
above the sea, I must be a little more particular in describing 
it. Its length across the valley, from mount^n to mountain, 
is 2250 feel, its perpendicular height above the plain 100. At 
one of the ends where it approaches to the mountain, it is bro- 
ken through, so that there the highest part of its brink is not 
above twelve feet higher than the plain. This opening or 
breach is not above 200 feet broad. The dike itself consists of 
coarse gravel and sand, mixed with a great number of immense 
blocks of gneiss, which is the prevailing kind of rock in the 
mountain. We find this gravel and sand not only heaped up 
across' the valley, but pushed up in great quantity on the oppo- 
site side of the dike, to the length of IWO feet towards the 
mountain. 

The whole bottom of the valley is covered with a lake, which 
is called Howkelie Water, of the same breadth as the length of 
the dike, and extending about ten thousand feet up the valley. 
Tlie people in the neighbourhood say that it is one hundred fa- 
thoms deep. As the surface of the lake is only ten feet higher 
than the plain on the other side of the dike, and as this, there- 
fore, where it is lowest, is two feet higher than the surface of 
the lake, there can be no run tram it on tliis quarter. The wa- 
ter has itsoutgate at the other end, by a fall of a few feet, into 
a similar lake, and from this again, by a little fall at Vasbotten, 
it passes into a larger lake, called Ejewater, from which it 
soon after runs into Lyscford. These three lakes lie in a^mi- 
circle. 

From this description it will be easy to see that this dike 

\y obsei-vationB I made, Stavaoget CtiurtU Wes av l.aJ., 'jW iiT ^>j" - 
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could have been finrmed only by ihinirn of ioe, which -mmt 
hare filled up the whole valley, and, by their wjpreadmg . and 
[Hressure, have hollowed out its bottom. In all probabili^ the 
water of the melted ice, at a late period, bunt throagfa the 
dike, and for a while had its issue through the opening, and 
its present outlet either did not then exist, dr was filled np 
with ice and gravel. On the plain below we find not a tilaoe of 
the gravel carried down from the dike, a thing of courae not to 
be expected, when we think of a torrent SOO feet in breadch 
rushing out with violence. Not only the dike itself, but the 
whole horizontal surface, exhibits proofs that there 1ms been t 
glacier here, for tlie plain exactly resembles those which I found 
adjoining to the glaciers presently existing between Lcmdfiovd 
and Lomb, in Guldbrandsdal, where I had likewise oocanon to 
travel last summer. The resemblance is so striking, that eveiy 
one who has an opportunity of making the comparison, muit 
form the same opinion. As a proof of this I may mention, dnt 
Mr O. Tank, a skilful young mineralogist, who visited with 
me the dike of which I have given the description, and after- 
wards accompanied me to the glaciers, I have just menti6nifid| 
on se^ng the latter, without having heard a hint on the suligeet 
from me, he immediately excliumed that the dike we had aeSn 
at Stavanger must be a glacier dike/ 

As I think that what I have stated will be sufficient to piofe 
that the Norw^ian mountains have been covered with ice down 
to the level of Ae sea, and therefore that the sea itself must htave 
been frozen, we may from this find the reason why the Norwegian 
mountains in general are so steep, I may say perpendicular, on 
the sides which hang over the valleys, not only in the valkys 
which are high above the level of the sea, but in those from'Ae 
bottom of which the waters run into the Norwegian IKoids 
(Firths).*!* Ice, or glaciers, by their immense expanding pow«n, 
must, beyond doubt, have produced this change in thdr original 
form, from this circumstance, that they were continually tili< 

* The principal glacier in the valley of Boredhus descends fniuk 
feet abi>ve the sea to 1400, with a moraine or dike, of earth and Btcmet, 
front, from 6 to 800 feet broad.—- £dit. .v> 

f Our English geographers use Frith from /return, instead of the 
word Firth, from the Danish Fidrd.^^Ei)jT. t* 
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ilownwards from the hifjiet mountaiDs to the lower districts, 
and, by this progresavet^oCiou, carried with them the masses of 
stone which they had torn from the mountains. It is easy to 
explain why no trace of these masses thus separated is to be 
found immediately below the precipices thus fanned. 

As these mountun precipices are often from three, four, to 
five thousand feet high, and the valleys over which they hang 
are likewise several thousand feet in breadth, it must be a mat- 
ter of astonishment to think of such valleys being filled with ice 
to the extent of several miles. This ice in lower districtis must 
have stretched a long way out into the sea, and, on its thawing*, 
iarge masses must have broke loose, and gone out to sea, as we 
.find takes place now in the pdar r^gpms. I have no hesitation 
in affirming this, when I survey the effects of immense masii^s 
of ice, where there is no room to be mistaken. 

I shall fiirther mention the supposed effects of glacier ice in 
•another part of Norway, at the level of the sea. 

Last summer I went by sea from Bergen to Sondfiord and 
NordficNrd, on the outside of the Scars (the rocks which lie 
along the shore), to examine the petrifactions which Fontoppi- 
dan talks of in his Natural History of Norway, as to be found in 
Steensund, in the island of Guld, at the be^nning of the SV of 
north latitude. I went on shore at different places; and although 
I carefully examined every place around, I found not a trace of 
petrifaction.* On the contrary, I ffiund that the part of the 
^continent separated from it by the Sound, amj[j|^ island of In- 
ner or Easter Lule, consisted of a solid ccHiglomerate, composed 
of boulders, from the size of a pea to that of a man^s head. 
These boulders consisted chiefly of gneiss, quartz, and clay- 
date, which were involved and bound together in a mass so 
solid, that it was difficult to find out what the bhiding medium 
was, as the interstices between the large stones were com- 
jrfetely filled up with small boulders. On closer examination, 
at particular spots, I found that this binding medium was chlo- 
rite and hard clay. • 

* P r o fow or Rathke, who had Ibrmerlj been at the same place, and found 
none, reconunended to me to make this examuiatiou. 
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On this lock there seemed tofmr piftefs of the jiowevfiil 
operation of ice. I found that Ac. |irecipice8 cm the aide of 
the mountain next the Sound wefe several feet^ height, and 
perfectly perpendicular ; and though they were composed, as I 
have mentioned, of boulders cemented together, they were per- 
fectly even and smooth. If these precijnces had been the effect 
of rentfl^ attended with successive masses tumbling down, then the 
bovlders'adjoining the rent must have been found adhering scme- 
Umes to the one and s(»netimes to the other of the separated 
masses, (those which have fallen into the sea are no more to be 
seen) ; and, in that case, the boulders left in one mass nonust have 
left a mark of itself in the corresponding one. This, however, 
was by no means the caaaus the rock which remained was per- 
fectly smooth, and had tt^ appearance as if these boulders had 
Keen cut across by a sharp knife. I can explain this phenome* 
noa in no other way than by supposing, that large masses of ice 
pressmg through the Sound, have cut these precipices lying pa- 
rallel to the direction of the Sound. 

I could give other proofs of the conclusion I have sought here 
to establish, but, to persons capable of judging of the matter, I 
consider these as sufficient 

The result of what I have said I may state in the following 
particulars. 

1. That, in the beginmilg, the earth existed in a fluid state. 

S. That, duajjpg the long period it required to assume its pro- 
per composition and form, it has alternately been, at one time, 
at such a distance from the sun, that all the water upon it must 
have necessarily been converted into ice ; at another so near it, 
that not only the solid earth and minerals underwent a change, 
but also the fluid substance which held them in solution was de- 
compounded and changed. How deep these changes went into 
the body of the earth we have yet no means of ascertaining. By 
comparing the phenomena of burning volcanoes with the combus- 
tion of the metalloids, kaliiim, natriun^ silicium, calcicum, we 
may conclude, that, deep in the bowels of the earth, there is to 
be found a multitude of specific metalloid^ the combustion of 
which is the cause of the eruptions of volcanoes. 

3. That organisation did not begin till this long period was 
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completed, which the earth required to the full development of 
its own constitution ; that, after it began, it proceeded by suc- 
cesHve steps from the less to the more perfect formations, end- 
ing with man as the head of the whole. 



Observations on the Structure and Functions of ike Sponge. 
By R. E. Gbamt, M. D., F. H. S. E., F. L. S., M. W. S., 
Honorary Member of the Northern Institution, &c. Com- 
municated by the Author. Concluded from the preceding 
Volume, p. 351. (With a Plate.) 

J. HE silieious and calcareous spicula'/dxivedcsciibcdare group- 
ed into strong fasciculi, which are disposed around the internal 
canals of the sponge, in the order best calculated to defend these' 
passages from compression, and from the entrance of extraneous 
bodies, and likewise to form between the canals certain inter- 
stitial spaces for the development and exit of the ova. Like the 
hard parts composing the skeleton in other animals, these earthy 
spicula are maintained in their relative situations by a tough li- 
gamentous matter, distinct Irom the other soft parts of the 
sponge. In the homy species, however, where the axis is com- 
posed of cylindrical tubular horny fibres, ramified and continu- 
ous throughout the whole body, this ccOuiecting cartila^nous 
matter appears to be unnecessary, and, from the examination of 
dried ^ecimens, it appears to be altogether wanting. The exa- 
mination of the living properties of the axis in the homy species 
fonns a subject of curious and interesting inquiry, which must 
be Uft to those who have opportunities of observing them alive 
in warmer latitudes, as they do not seem to inhabit the British 
shores. The dried filaments of the S. _fisiularis, Lajn. when 
viewed through a powerful microscope, appear to consist of one 
continuous ramified tube, whose central cavity (PI. II. Fig. 19- 6) 
is entirely filled with a dark opaque granular matter, wliich does 
not consist of spicula, while the sidea of the tube fa) are trans- 
parent and amber coloured like common cat gut. In the S- offi- 
cinalis, where the filaments are much finer, the sides of tlie tube 
(Fig. 20. a) have the same colour and homogeneous appearance, 
but the central cavity (b) appears empty. Mr Ellis states. 
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that, in the branched species, the central cavities of the homj 
filaments are filled with a soft white ^matter, and that they ter- 
minate by disdnct apertures on the sur&oe of the body ; and he 
ccmsidered these cavities as undoubtedly thehaUtatiaiiB of ani- 
mals of a particular kind, (Hist, des Cor. p. 94). The confir- 
mation of this opinion, by accurate experiments, would establish 
« very strikinff distmction between these elastic species and tbe 
mTi^bl. Lhy .pep. rfour .™ *»», X»ld pA. 
out a remarkable approximation in these highly orgamsed spe- 
cies to the polypiferous axis of tubulaiise, sertulariae, and oth^ 
keratophytes. In all the calcareous sponges which I have hi- 
therto exanpined, we invariably find triradiate spicula, which «re 
^oompletety'iBnveloped i&|tibe amnectimg matter, and are employ- 
ed in forming the boundiilig fasciculi of the pores. Beades these 
•complicated spicula, we frequently find a second and simpler 
form of spiculum, one extremity only of which is immersed in 
the oonnecting matter, while the other end, projecting free from 
the surface, defends the entrance of the^res L orifice. 
Thus, in the S. compressa (Fig. SS.), the bounding triradiate 
spicula (Fig. 11.), of various sizes, are found enveloped in the 
tough connecting matter around the pores, the defending clavate 
spicula (Fig. IS.) have their straight tapering portion immersed 
in the connecting matter, while their curved extremity hangs 
free over the entrance^ j«f the p<»res. In the S. coroncda the con- 
necting matter seems to cover entirely the bounding triradiate 
spicula (Fig,. 17.) ; and only the thick obtuse extremity of the 
needle-shaped defending spiculimi (Fig. 18.) is immersed in it, 
while the taspeTmg pointed end hangs free over the pores and 
fecal orifice. I have never observed a combinaticm of calcareous 
and silidous spicula in the same sponge, nor any kind of spicu- 
lum in the homy species. Two distinct forms of spicula are 
very seldom observed in silicious sponges, though they are fi»- 
'quent in the calcareous species. In the Spongia ventUabrumj 
liin., besides the long waved silicious filament (Fig. 5.), we ob- 
serve a distinct needle-shaped spiculum obtuse at one end, and 
Capered to a point at the other, (similar to Fig. 18). In the 
•jS^. pUosa, Mont., besides the long straight fusiform spiculum, 
"we observe a shorter curved spicidum, of equal thickness through- 
^out, and rather obtusely pointed at both ends, like that of the 
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lafriabUh (Fig. ).), but larger. In general, however, 
die cmly difference observed among the ailicious spicula of the 
same individual is a great variety in their size. Donati not only 
observed that the hard spicula of the Tethya sjikarica differed 
remarkably in size, but likewise, that they were bound together 
by a peculiar fleshy or tendinous matter, (Mar. Adr., p. 62). 
In the S. coalitu, be^des the slender curved fusiform spiculum 
(Fig, 2.), we observe a long thick spiculum of the same form, 
which extends along the sides of two or three successive pores, 
and contributes mucli to their strength in a species peculiarly 
liable to have the diameter of these passages disturbed from the 
flexibility of its branches, and their erect position at the bottom 
of the sea. 

At the approach of death, and during putrefaction, the soft 
gelatinous or cellidar matter of the S. panicea escapes plentifully 
&om every opening of the boity, and drops down like the ropy 
transparent colourless matter of an egg, without loosening, in the 
^ghtest d^ree, the connecting matter of the spicula, or alter- 
ing perceptibly the form of the skeleton. When we extract, by 
strong pressure, the cellular matter from the S. coalita, S. io- 
maitosa, &c. we obtain a very tough leathery substance, com- 
posed of spicula firmly bound together by the cartilaginous mat- 
ter, and retaining the original colour and form of the sponge. 
By repeatedly and strongly agitating a thin portion of the recent 
S. papillaris in fresh water, and then examining it under a pow. 
erful microscope, we find that the cellular matter has been en- 
tirely washed away, and the spicula are left imbedded in a trans- 
par^it homogeneous tough matter, which retains its original co- 
lour and form unaltered. This conTiecting matter tears like a 
piece of cartilage, emits a fishy odour when burnt, dissolves with- 
out efl'ervescCTice in nitric acid, contracts much, and acquires 
an amber colour by drying, and becomes very brittle in the 
dried state, probably alone from the earthy spacula it contains. 
There seems, therefore, to be a distinct matter in the earthy 
sprages for connecting, and probably secreting, the spicula of 
thor skeleton. The dried preparations of this animal, preserved 
in museums, owe their form and stability to this tendinous con- 
neBting substance, and, froni it* close resemblance in the dried 
•rtate to the nntiier coloiireit tilamontx of horny species, it i,' pro- 
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^^^M "bable, that, by removing the spicula, we might obtain from the 
^^^B earthj sponges of our own coasts the advantages for econoniica] 
^^^t ' use derived from the elastic species of tropical seas. The soft 
^^^B gelatinous matter mentioned above, as escaping abundantly from 
^^H die broken S. pankea, is met with in greater or less quantity in 
^^H all the other species which have been examined. Cavolini ob- 
^^^t aerved it to be very abundant and consistent in the S. officinalis 
^^H and S. camosa. Schweigger observed it to be most abundant in 
^^B ^e sponges of the Mediterranean in autumn. Vio and Olivi 
^^^B considered it as a distinct matter from the other soft parts of the 
^^^1 sponge ; and Schweigger found it to consist almost entirely of 
■ _ minute granules, with a little transparent moisture. It has an 
^ unctuous feel, emits a fishy odour when burnt, leaves a thin film 

or membrane when evaporated, and appears to the naked eye 
transparent, colourless, and homogeneous, like the colourless pa^ . 
of an egg. But, when a drop of it is examined on a plate a' 
glass under the microscope, it appears entirely composed of v&t 
ntinutc, transparent, spherical or ovate granules, hke monadefl,- ' 
with some moisture. These nionade-like bodies, nearly all of the 
same size and form, resemble the pellucid granules or vesicles, 
which Trembly has represented as composing the whole texture of 
&e hydrje, or the soft granular matter we observe in the stems of 
■ living sertularias, and, indeed, most of the fleshy parts of orga- 
nised bodies appear to be composed of similar pellucid granular 
or monade-Uke bodies in different states of aggregation. This 
soft substance, wliich might be termed the parencki/matous mat- 
ter of the sponge, to distinguish it from the tough connecting 
matter of the spicula, is found in all parts of the body, but ia 
(jiiefly contained in the intermediate spaces between the parietes 
qf the internal canals, and it is more abundant at the time wheq 
die ova first make their appearance. The tough glistening sub- 
.jgtance which lines the internal canals, and passes over the sur- 
'loce, between the pores, is the most highly organized part q]C.[ 
ttp animal. That of the canals resists repeated strong a^tatioQ,-| 
fresh wa[er, and appears through the microscope a very con- 
int homogeneous jelly,' with a rough granulated internal sur- 
The roughness sometimes assumes a lineal appearance^ 
'exhibiting the rudiments of fibres, and the transparent granules^ 
which project considerably from its surface, become more rare 
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near ihe fecal orifices. There is an apparatus at the entrance 
of the pores, of a nature very diflercnt from any of the parts al- 
ready described, and which throws much light on the functions 
of these openings. When wo cut a thin layer from the surface 
of the S. papillaris (fig. 31.), and look down through one of its 
pores with the reflecting microscope, we perceive a very delicate 
net-work of gelatinous threads (fig. 25, c) thrown over the en- 
trance of the pore. This piece of structure is so fine as to be 
perfectly invisible to the naked eye, and is always effaced in 
dried specimens. It is present in every pore of the living ani- 
mal, and con^sts of several broad filaments of a soft transpa- 
rent, colourless, and perfectly homogeneous substance, which 
pass directly inwards from tho bounding fasciculi, (fig. 25, ai) 
or gelatinous margins of the pores, to be connected with one or 
more central meshes, formed of the same threads, and lying in 
tbe same plane. This gelatinous nei-work, consisting generally 
of six or seven meshes, lies always beneath the defending fasci- 
culi (fig, 24. J) in the species where these occur. And, while 
it is admirably protected by the depending spicula of the pores, 
as in the S- panicea, where these spicula spread over it like the 
rays of a fan, it serves to guard still more completely the inte- 
rior of these passages from particles of sand or small floating 
animalcules. By making deeper sections, we sometimes observe 
one or more net-works of a simpler structure (fig. 26. c), but of 
the same nature, lying beneath the first. None of the project- 
ing granules, which line the whole internal surface of the canals, 
and compose the parenchymatous matter, are seen on any part 
of these net-works, and their position, regularity, and constant 
appearance, sufficiently point out their function, and show, inde- 
pendently oi' the surrounding frame-work, and the currents 
passing constantly in, that tlie pttres are not the open cells of 
polypi, nor accidental perforations, made by worms or animal- 
cules in a pulpy substance. When we examine earefullv 
base of sessile species of sponge, we observe, that the p»i 
forms the connecting medium between their body and 
on which they spread, is a tough consistent gclatJuoi> 
(fig. !21. h), similar to that which lines the canals, 
over the surface between the pores ; it insinuates i' 
the inequalities of the surface to which it is attocht 
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pait we observe to advance first during the spreading of die 
ovum, (fig. 9Q, b). It is a very remarkable circumstanee^ Aflt 
Aristotle is almost the only writer who hasdescribed this part of 
the anatomy of the sponge. He observes, that they do not ad-i 
here by a continuous surface; that they have some interme^te 
empty canals ; that they are fixed only at particular parts to 
the rocks, and have a kind of membrane spread out under their 
bmt (Lib. v. cap. 16.) He has accurately distinguished and 
described the pores*and fecal orifices, and was as well acquaint* 
ed with their func^ons as Ellis or Lamarck. He says, we ob- 
serve on the upper surface of the sponge minute pores (^'i^") 
placed close to each other, and almost imperceptible, and a few, 
about four or five, wide orifices (^«m(m), through which the ani- 
mal is supposed to take in nourishment.'" — IMd. 

The organs which we know to cause the currents in other 
zoc^ytes, and in infusoria, are very small, shorty ahnost im- 
perceptible processes, termed dliae, disposed around the mouth, 
or on the tentacula. They are kept in a state of very rapid 
vilnration during the expanded state of the animals, for the pur- 
poses of nourishment, respiration, or progressive motion. The 
highest orders of aquatic animals produce currents in the watar, 
by the contraction and relaxation of various muscular parts of 
thdr bodies ; and the most perfect inhabitants of the dry land 
produce similar currents in the air to oxidate their blood. W^ 
are not yet acquainted with any zoophyte capable of producing 
these currents, by contracting and dilating its axis ; and I hove 
already shewn, that the currents of the sponge are not pro- 
duced by any contraction or dilatation of the mass of its body, 
or of the pores, canals, or orifices. No naturalist has ever dis^ 
cohered polypi in the sponge ; and, as I have used every eiBoH 
in vain to detect them with a microscope, magnifying nearly a 
hundred times, it is very probable that no such organs exntr. 
If they be present and indistinguishable by such aid, they mvaH 
be at least a hundred times finer than a filament of silk, and the 
cili» of the tentacula of such polypi would bear no proportion 
to the velocity and volume of the currents already described. 1 
have stated above, that the currents can be distinguished by llie 
naked eye passing into the open pores of the S, panicea, and 
they are readily seen through the microscope passing into the 
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pOKH iu muitt of die othi?r :«pecie». I was ibercfure Itxl to «ufr- 
|ieet Uiat the cmreuts are unt caused by polypi ou the surface, 
but by cilife, ur some aiiiiikr apparatus, plac'txl ftruund the &k- 
trance of tlie pores, or rai the margins of the gclatiiiuus net- 
works, or on the whole surface of the internal canals. I first 
placed a thin layer from the surface of the S. papillaru, in a 
watch-glass with sea wRter under the microscope, and, on look' 
ing through its pores, I pericived the floating particles driven 
nth impetuosity through these openings, they floated with a 
gentle motion to the margin of Ihi.' pores, rushed tlirough witlk 
a greatly increased velocity, often striking on the gelatinous net- 
works, and again relented tlietr course wlien they had passed 
through tl>e openings. Theniotionswere exactly such as we would 
expect to be pmhiced by ciliie, disposed round Uie inside of 
tbe pores ; but the most intense observation, with high magni- 
^ng jxiwers, did not render cilia^ visible on tltis or any otfier 
species which I examined. I now took deeper sections from 
the substance of a great varitly of hving sponges, after remo- 
ving their surface, and on examining them iu the same manner, 
under a powerful microscope, I found tliat, wherever a portion 
of an internal canal presented itself, there was a distinct and 
rapid current through it, but the uioving organs were as little 
distinguishable on these, as on the mai-giiis or net-works of the 
pores. On looking with the microscope through the pores of a 
detadied portion of the A^ compressa, (iig. 23. d,) I have some- 
times observed a confused motion among Uie granular bodies 
hning their sides, and have even seen these nionade-like bodies 
in groups staggering to and fro, when they had fallen separate 
to the bottom of the watch glass. But, although every known 
analogy would lead us to bdieve tliat these motions and the^ 
currents are produced by cUik, I have never been able, by any 
artifice, or by the highest magnifying powers, to bring tlieni 
distinctly into view in any species of sponge. 

What relates to the formation, expulsion, and d> 
of the ova, I shall exenipliiy chiefly by what I hi 
during three successive winters in the S. paniaoti 
same time such pecidiarities as I have remarked 
des- By dividing this memoir into parts, and thui 
its pubhcation, I liave been enabled to vary and rr,.. 
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periments ; to observe the animal at all seasons of the year ; and 
to confirm my observations, by various continental authorities 
which were unknown to me when my experiments were first 
read before the Wernerian Society. During the mouths of Oc- 
tober and November, we observe a remarkable change taking 
place in the internal texture of the S. panicea, the parts which 
in summer were transparent, and nearly colourless, have now be- 
come every where studded with opaque yellow spots viable to 
the naked eye, and without any definite form, size, or distribu- 
tion, excepting that they are most abundant in the deeper parts 
of the sponge, and are seldom oljservable at the surface. The 
parencliyniatous matter seems likewise to be more abundant 
throughout the whole body. By examining thin sections with 
the microscope at this period, we find that the bright yellow 
spots consist of groups of very minute irregular-shaped gelati- 
nous granules which lie imbedded in the parenchymatous matter, 
and are contained in certain recesses formed between the paric- 
tes of the internal canals, (fig. 26, b.) These yellow granules 
are the rudiments of the ova, and when iliey are first perceptible 
by the aid of the microscope, they consist only of a small round 
compact group of the same monade-like bodies which compose 
the parenchymatous matter ; they have no cell or capsule, and ap- 
pear to enlarge by the mere juxtaposition of the monade-like 
bodies around them. As they enlarge in size they become oval 
shaped, and at length in their mature state they acquire a regu- 
lar ovate form. In about two months after their first appear- 
ance, the ova are nearly a fifth of a lin? in length, and half as 
much in breatlth, and the greater number of them have acquir- 
ed the same ovate form and bright yellow colour. Their form 
is now qiiite distinguishable by the naketl eye,'both when floating 
detached in water, (above fig, 26,), and when lying in groups in 
the substance of the animal, (fig. 21. J", f.). Before they have 
attained this perfect ovate form, they are not washed out from 
broken sponge, by violently shaking it in water, but now they 
readily fall out from broken portions, without any agitation, and 
we generally find a great number of them floating in the water 
in which specimens of this sponge have been placed in the months 
of December, January, February, and MarcJi. If we watch 
the fecal orifices with some attention during any of these months 
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we observe many of the ova pass out spontaneously along with the 
coireDCs and feculent matter, (fig. 21, £.), and when they have 
been discharged by the fecal orifices, or liave fallen out from bro. 
ken portions of the sponge, they do not sink to the bottom of 
the water by their own gravity, like every other substance com- 
poang the body of the animal, but continue floating and drifted 
about by the currents. The most remarkable appearance exhibit- 
ed by these ova, is their continuing to swim about by their own 
spontaneous motions, for two or three days after their detach- 
ment from the parent, when they are placed separately in ves- 
sels of sea water, at perfect rest. During their progressive mo- 
tions, they always carry their rounded broad extremity forward, 
and when we examine them under a powerful microscope, we 
perceive that these motions are produced by the rapid vibration 
of laliK, which completely cover the anterior two-thirds of th^r 
surface, (fig. 28. a. to c). I have not perceived any ciliie on 
the tapering posterior third of their body (fig, 98, c. to b), which 
has a whiter and more pellucid appearance even to the naked 
eye, than the dliated anterior part. By examining the sponge 
carefully with the microscope, we are surprised to find that many 
of the mature ova are now hanging by their tapering extremity 
from the parietes of the internal canals, (fig. S6. d, andfig. SI. g-.), 
either by having advanced themselves into the canals, or by 
opening new passages for themselves, by the motions of their 
oitiffi. While in this fixed situation their ciYite are always in a 
HtatB of very rapid vibration, which has a tendency to tear them 
from the sides of the canals, and when their connection is once 
destroyed, they are driven headlong by the currents through the 
fecal orifices (fig. 91.) The singular motions and structure of 
the detached ova, are best observed by placing a few of them 
together in a small drop of sea water, on a plate of glass under a 
powerful microscope. They have all the same size, the same re- 
gular ovate form (fig. 28), and the same bright yellow colour by 
reflected light ; but by transmitted light they have an amber co- 
lour, appear much less translucent iu the central parts thai 
wards the eides,, and have a rough granulated surface. 
ciliffi are longest, and exhibit the most distinct niotioRl^ 
anterior part (tig. 9tl. a.), and become gradually sha$ 
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more impercepiibie as we approacli tbe tapering extremity, (Sf 
28, c, b.), which has a granulated traoiiuceiit appearance, but 
exhibits no cilire. The part of iha surface on which the ciUie 
immediately rest is more transparent than the other parts, and 
appears like a thin gelatinous covering spread over the other 
darker parts within. The cilire are very minute transparent fila- 
ments, broadest at their base, and tapering to invisible |x>int5 at 
their free extremities ; they have no perceptible order of succes- 
sion in their motions, nor are they synchronous, hut they strike 
the water by constantly and rapidly extending and inflecting 
themselves; and the resultof these motions is, that the ova either 
impel the water backwards from their anterior towards their taper- 
ing end, or they advance through the fluid, carrying their broad 
ciliated extremity forward. We sometimea observe them stand- 
ing erect on their tapering extremity, and revolving quickly 
round their long axis. This is particularly remarked, after they 
have been swimming about for a day or two, and are about to fix 
themselves on the surface of the glass. When viewed from a- 
bove inlhiserect position, they appear perfectly circular, (fig. 27.) 
with a translucent margin, and a complete circular zone of moving 
cilise, (fig. 27. b.) ; and when they have continued to move tbar 
ciliffi for some time in this erect ixraidon in a watch-glass, they 
clear away all loose particles of matter from beneath their base, 
and accumulate a perceptible zone of loose sediment (fig. 27. c.) 
at a tittle distance from their circumference (fig. 27. b.). Thein- 
cessant alowgUding motions of these ova to and fro through the wa- 
ter, are not like those of animalcules. They appear to have no defi- 
nite object, and are not performed by starts, like the zig-zag mo- 
tions of animalcules in search of prey ; yet the ova appear to have 
a consciousness of impressions made on them. When they strike 
against each other, or ag^nst any object in their course, thoy re. 
tard alittle the motions of their ciliae, glide for a few seconds rouDd 
the spot, and then renew the action of their cihE, and proceed 
in their smooth gliding course. They frequently collect in large 
quantities at the surface of the water round the margin of the 
vessel, in which the broken sponge is laid ; and I have observed 
them particularly accumulate on that part of the glass jars 
which was shaded most from the light, by tlie body of the pa- 
rent. About a thousand ova are contained in every cubic ijid^ 
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of the S. patikea, and a specimen at' moderate size may be com- 
puted to diEchargf at least ten thousand ova every season. Tlie 
smallcx species are much more prolific. On cutting an uvum 
transversely through tiie middle, the cihie on its anterior hdf con- 
lioued in motion for twenty-four hours. On tearing au ovum to 
pieces wixh two needles on a plate of glass, we perceive, by the 
aid of the microscope, about twenty rudimentary spicula occupy- 
ing its central opaque part, and having tlie same form with those 
of the parent. The ovum does not show any power of changing 
its form, during its most active state, which the ova of some high- 
er zoophytes distinctly exhibit. During the months above men- 
tioned, every specimen of the panicea is found crowded with ova \ 
some presenting them in a more advanced slate than otiiers, and 
the same specimen presents them in every stage of maturity. 

In about two or three days after the ova of the S. panicea 
have separated from the body of the parent, we observe them 
b^^nning to fis themselves on the sides and bottom of the ves^ 
sel, and some of them are found spread out like a thin circular 
membrane on the surface of the water. Those which liave fixed 
on the sides of the vessel, have a more regular circular outline 
than those on the surface of the water, which have of^en a torn 
appearance, with holes of different sizes through ihem ; but in 
all those which have thus fixed and spread out like a thin trans- 
parent film, we can very distinctly perceive, vrith a single lens, nu- 
merous spicula, disposed without any apparent order throughout 
their central parts. On immersing several watch-glasses in a ba- 
sin of sea-water, containing many specimens of the S. panicea in 
the act of discharging their ova, I found, after a few days, that 
most of the ova had fixed on the outside of the watch-glasses, so 
as to have their pores and orifices, when fully grown, vertically 
downwards, and almost none were in the concavities of the watch- 
glasses, where I wished to collect them. It is easy, however, to 
cause them to fix and grow in ^e concavities of watch-g] 
byplacing them there near the natural lime of their fixii 
the ova exhibit much less inclination to swim about ; 
progress of their development is most conveniently wat 
they are caused to grow in that situation. When i 
the ova through the microscope, while in the act of 
surface of the glass, we find that they are alwayi 
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that some part of their white translucent base (fig. 528. c, 6.), is 
in contact with the glass ; and this part has not only the power 
of adhering firmly to the surface, but that of spreading itself 
outwards, so as to extend the whole ovum into a thin transparoit 
convex circular film. During the expanding of the base, the 
cili« arc still observed in rapid motion on the upper part, and 
propelling particles of matter to a distance. ^They soon, however, 
become languid, and, in the course of a few hours, they oeese to 
move, first at a particular part, and then gradually round the 
whole circumference. When first completely expanded, the 
whole ovum appears to consist of granular monade-like bodies, 
with a few spicula interspersed through the central parts, (fig. 
^. part within d,). But within the space of twenty-four hours, 
a beautiful transparent, colourless, and perfectly homogeneous 
margin, has spread out round the whole ovum (fig. 29. ft.), 
which conUnues to surround it during its future growth. And 
although all visible dlise have ceased to move, we still peroeive 
a cleared space around the ovum, and a halo of accumulated se- 
diment, (fig. 29. c), at a little distance from the margin. The 
spcula, which at first were small, confined to the central part, 
and not exceeding twenty in number, now become much more 
numerous and larger, and some of them even make their appear- 
ance in the thin homogeneous margin (fig. 29. b.). The spicula 
make their appearance completely formed, and do not seem after- 
wards to increase their dimensions. I have never observed a 
spiculum in the act of making its appearance, but have thought 
that I perceived a lineal arrangement of the monade-like bodies 
in the interior of the ovum, where the spiculum afterwards start- 
ed into being. When two ova, in the course of their spreading 
on the surface of a watch-glass, come into contact with each 
other, their clear homogeneous margins unite without the least in- 
terruption, they thicken and produce spicula : in a few days we 
can detect no line of distinction between them, and they continue 
to grow as one ovum. Cavolini long since observed, that, when 
two adult specimens of the S, rubens^ Pall, growing on the side 
of an earthen vessel, came into contact with each other, they 
grewtc^ther and formed an inseparable union, (Abhand. p. 1861) 
In a few weeks after an ovum has fixed, the spicula assume the 
appearance of fasciculi ; at particular places towards the centre 
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ihey present circular arrangcmenls, and distinct openings are at 
length perceptible, by the aid of a microscope at these inclosed 
places. The ova spread and enlarge in everji direction, they be- 
come more compact in texture, more opaque and convsx ; and, 
before they exceed a line in diameter, they present through the 
microscope a marked resemblance to the parent sponge. 

The ova make their appearance at very different seasons, in 
different spacies of sponge, and the same species very probably, 
varies its time of generating, according to its latitude. Olivi, 
Vio, and Schweigger, observed these yellow ovate bodies only in 
autumn in the sponges which they examined in the Mediterra- 
nean, (Schweigger's Beob. auf B,. R. p. 90). From the season 
of their appearance, Olivi considered these bodies as grains, 
while Vio and Schweigger conadered them as ova, from their 
beheving the sponge to be an animal. The latter authors ob- 
served, that they were distributed, without any apparent order, 
through the gelatinous matter, and that they were of a somewhat 
different colour from that matter, and more consistent. Schweig- 
ger considered them as beings formed outofthatmatter, and capa- 
ble of independent existence, — an opinion which happily accords 
with the experiments above detailed. In the S. papillaris, S. 
cristata, and S. tomentosa, on Leith rocks, the ova do not make 
their appearance till spring. They are present in April, May, 
and June ; and they exhibit the same mode of distribution 
through the deeper parts of the animal, {fig. %\.f,f.), the same 
ovate form, granular or vesicular texture, ciliated anterior sur- 
face, mode of expulsion, and spontaneous motions, at in the S. 
panicea. They have a darker yellow colour, and a more length- 
ened posterior extremity, than those of the S. panicea, and we 
can scarcely detect the rudiments of spicula in them, at the time 
of their expulsion. It is somewhat remarkable, that, in the por- 
tions of these species, which we frequently find of a deep sea- 
green colour, the ova have exactly the same yellow colour, 
as in specimens which present their more common ] 
hue. I have repeatedly performed, during two success) 
mers, the same experiments oij^ these ova as thoi 
detailed, and with the same results. From the 
which these ovate bodies are formed in the parei 
substance of the sponge, and their changes after i 
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this animal appears to present a new and angular mbde of 
internal gemmiparous generation. Since these germs, or so- 
named ova, are evolved within the body of the parent, and are 
detached without injuring or affecting its general form, this may 
be con^dered ai^ a more complicated, or more perfect, kind of 
generation, than that by spontaneous division, exhibited by ani- 
malcules, where the form of the p&renf s body suffers materially 
during the process, and half of its substance is removed. As 
the ova of the sponge, however, are not fully formed individu- 
als at the time of their separation, but require to undergo a 
further change to bring them to the fixed and perfect state of 
the parent, this mode of generation is less perfect than the true 
external genmiiparous generation of the hydra, where the new 
individual falls off from the body of the parent in a state of per- 
fect maturity. Many other zoophytes exhibit the same kind of 
internal genmiiparous generation by the detachment of imper- 
fectly formed portions of their soft substance ; their ova re- 
quire to undergo the same metamorphosis to bring them to the 
perfect state, and they exhibit the same singular spontaneous 
motions during the intermediate state between the time of their 
forming a part of the parentis body, and that of thdr ex- 
istence as new individuals. Mr Ellis observed similar spon- 
taneous motions in the ova of the Campanularia dichotomaj Ca- 
volini in those of the Gorgoixia verrucosa and CaryophyUia ca- 
hfcularis^ and I have observed them in those of the Plumularia 
JxdcaJta (See Ed. New Phil. Joum. vol. i. p. 166). The powar 
of spontaneous motion is not given in vain to these minute por- 
tions of' gelatinous matter on which the propagation of the spe- 
cies depends. As the fecal orifices open into the general cavi- 
ty in such cup-like sponges as the S- veniUabrum and S* patera^ 
which sometimes appear to grow erect in the still recesses of the 
deep, the spontaneous motions of the ova in these, and, in all 
erect tubular species, will aid their escape, and prevent than 
from destroying the parent, by a parasitic growth in the interior. 
The power of spontaneous motion will prevent the ova of sudi 
species as the S, ocutata, S. pcmiceay S, pcHimataj and S. compres- 
sOf which hang vertically from the roofs of caves, from sinking 
by their gravity to the bottom, where they could not fail to be 
crushed or buried among the moving sand, and will enable 
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them to seek and to take that vertical positioa which seems ne- 
cessary to their future development ; and, by this locomotive 
power, produced by the vibrations of the cilia;, the ova are sus- 
pended for a longer period at the mercy of the waves, the tides, 
and the streams of the ocean, by which the species arc gradual- 
ly spread over the globe. Thus the S. communis, S. lacintdo- 
sa, S. usitatissima, and other horny species, which seem to be 
confined to warm climates, and abound in the Red Sea and the 
Indian ocean, appear to have been gradually wafted by the Gulf 
Stream from the shores of the east to corresponding latitudes 
of the new world. The S.Julva, S. ^lularis and fine varieties 
of the S. officinalis. Pall, are among the homy species which 
abound on the tropical shores of America, and their elastic fila- 
ments form a beautiful transition to the cartila^nous threads 
which wind round tlie cells of Alcyonia. All the known calca- 
reous sponges are inhabitants of the British coasts \ the delicate 
and minute S. compressa has been seen on the shores of Greenland, 
Shetland, Scotland and England, and I have found it along with 
the S. nivea abundant and extensively distributed over the West- 
em Islands. The S. hotrymdea, S. mvea, and S, compressa, are 
calcarious species, inhabiting the Frith of Forth. An immense 
numb^ of silicious species inhabit our northern latitudes ; and 
from their peculiar habits, their simple structure, and their te- 
nacity of life, they are probably the animals which exist nearest 
to the pole.s. The S. coalita, S- oculata, S. dichotoma, S. pro- 
lifera, S. ■palmata, S. subericu, S. papillaris, S. panicea, S, cris- 
iata, S. tomentosa, and S. cinerea, Gr., (fig. 3.) are found in the 
Frith of Forth. The S. papillaris and S. tamentMa I have 
found conmion on the coasts of Britain, Ireland, and the West^ 
cm Islands ; and I have observed the S. panicea roofing tlie ex- 
cavated basaltic cliffs of the island of Staila. The S. sanguinca, 
Gr., (fig. 9.) a remarkable blood-red sessile species, I have foimd 
growing, hke the S. panicea, on the under surface of the sea- 
beaten rocks of Islay, Stafi'a, lona, and, along with the S. ni- 
vea, at the entrance of the spar caves on the shores of Skye. 
The S. tomcniosa is said to oceur on the shores of Europe, 
North America, Africa and India (Lamouroiix, Hist, des Po- 
lyp, p. 30.) ; but I believe it has not been authentically shewn 
that the same silicious species occur in the corresponding lati- 
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tudes of the two hemispheres ; indeed the gec^raphical distribi 
tion of the species cannot be satisfactorily ascertained till thdr 
characters are better described and defined. This animal, how- 
ever, seems eminently calculated for an extensive distributioi], 
from the remarkable simplicity of its structure, and the few 
elements required for its subsistence. Its inertness, its soft ge- 
latinous structure, its want of organs for seizing prey, the 
incessant currents tlirough its body, and the growth of its 
ova, when nourished only with sea-water, shew that it sub- 
fflsts either on the elements of that fluid, or on the minute 
particles of organic matter suspended in it. Its canals pre- 
sent the first rudiments of an internal stomach ; by these sim- 
ple organs it extracts a mass of gelatinous matter from the wa- 
ters of the ocean, and organises it for the digestive organs of ani- 
mals higher in the scale. Its interior affords a domicil and a 
magazine of food for myriads of minute marine animals. It ex- 
tracts silicious matter from the ocean, and precipitates it in re- 
gular and beautiful crystalline forms. It precipitates, in the 
form of an insoluble carbonate, the calcareous matter continually 
poured by rivers into the bed of the ocean in a soluble state ; it 
thus assists in purifying the vast abyss of a corrosive ingredient^ 
and prepares it for the maintenance of the various tribes of v 
tebral inhabitants that people its boundless expanse. And ] 
has probably aided in the formation of silicious and calcareoi^ 
rocks. 

I have now given a brief outline of the natural history of tl 
Sponge a^ genus, and stated the laws whicli regulate its extern 
form, in s^ar as I have been able to observe the living charactei 
andhabitsof the species inlhe Frith of Forth. I have endeavoure 
to trace to their sources the discoveries which have been suet 
rively made in its structure and economy, and have shewn, t 
the true nature of this singular being, and the uses of all i 
parts, were as well known to the ancient Greeks as to the natu 
ralists of modem Europe, — that the description of it given \ 
Aristotle is more correct and complete tlian that of Lamarcl 
I have detailed a series of experiments to determine the uses a 
the pores, canals and orifices ; and have shewn, that the ince 
sant currents tlnrough these passages, whicii are subservient ) 
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E*itourishinait. respiration, and reproduction of the animal, 
are not produced bv the alleged irritahility of its axis, nor by 
the supposed systole and diastole of its apertures, but by cer- 
tain minute organs disposed over the whole siu^ace of the inter- 
nal canals. I liave described the most striking differences which 
I have observed in the chemical constitution and microscopical 
forms of the minute parts composing the skeleton of this ani- 
mal, in the three great tribes of homy, calcareous, and slliclous 
species, and their beautifid arrangements to maintain the gene- 
ral form of the zoophyte, and to support and defend its soft 
parts. I have stated the characteristic properties and appear- 
ances of the connecting matter of the spicula, the parenchyma- 
tous, or general cellular substance of the body, the gelatinous 
net-works of the pores, and the granular bodies of the internal 
canals. I have examined the successive changes which the ova 
undergo from the time of their first appearance in the parenchy- 
matous substance of the parent till their full development, and 
their expulsion from the fecal orifices, the causes of the singular 
sjwntaneous motions they exhibit, from the time of their expul- 
sion till their metamorphosis into fixed inert zoophytes, and the 
progress of their growth in this fixed state, till they attain the 
perfect tbrm of the parent. And, lastly, I have stated a Few 
observations on their geographical distribution, and their pur- 
poses in the economy of nature. The uses of the central cavi- 
ties in the homy fibres, and in the earthy spicula, and the diffe- 
rent forms of these elementary parts, in all the known species ; 
— ^the mode in which the animal imbibes nourishment through 
the parietes of the internal canals, and the chemicitl Aanges 
produced on the fluid by its transmission through these pas- 
sages ; — the particular tribes of infusoria and more perfect ani- 
mals that infest the different species, and depend on tliem for 
subsistence, and the applications of the earthy spetaes of this 
animal to useful purposes in the arts, are still unknown. 1 
one has yet excited to action any part of the adult animal, 
the moving organs of the currents have never been seen, 
mode of generation of this animal, and the structure of 
parts, have yet been examined only in a very few specie 
characters and the geological distribution of its organic 
have yet to be investigated, and probably not a tenUi 
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the existing species have yet been brought to light f rxnan th^ 
recesses in the depths of the ocean. This anknal still affords 
many curious and interesting sulgects of inquiry to those who 
have kssure and opportunities of examining the more perfect 
species of tropical seas ; and, though probably the simplest of 
animal organisations, the investigation of its living habits, its 
structure and vital phenomena, and the distinguishing charac- 
ters of its innumerable polymorphous species, is peculiarly cal- 
culated to illuminate the most obscure part of eoology, to exer- 
dse and invigorate our intellectual and physical powers, and to 
gratify the mind with the discovery of new scenes of infinite 
wisdom in the economy of Nature. 

PLATE ir 

Fig. 1. Silicioiis^ doable-pointed^ carved spiculum of the Spon^ 

gilla friMlis. (See Edin. Phil. Jour. vol. xiv. p. 279.) 

This and the following 19 figares are magnified 50 times. 
Fig. 2. Silidous^ fusiform^ carved spiculum of the Spongia pa- 

ptUaris. (See Edin. New PhiL Jour. voL i. p. 346). This 

spiculum occurs in Spongia tomentosa, or urens, S* crisUUa, 

and large in S. coaUta.. 
Fig. 3. Silidous^ double-pointed^ curved^ short spiculum of the 

Spongia dnerea. Or. (See zoological notices ^t the end of 

the present Number.) This spiculum occurs half as large in S, 

ocukUa, S. palmata, S. dichotoma, S» proUfera, and S. cancel' 

lata, Sowerby. 
Fig. 4. Silidous^ single-pointed^ straight spiculum of the Spon* 

gm panicea. (See Edin. New PhiL Jour. voL i. p. 347*) 

^nEis spiculum occurs slightly curved in the S. parasitica^ 

Mont. 
Fig. 5. Silicious^ long, waved filament, obtuse at both ends, of 

the Spongia vetUilabrum (see Edin. New PhiL Jour. vol. i. 

p. 349.), occurs along with another silicious spiculum, similar 

to fig. la 
Fig. 6. Silidoos, smgle-pointed, carved, thick spiculum, with a 

round ](iead on its obtuse end, of the Spongia patera, (See 

Edin. New PhU. Jour. voL i. p. 34a) 
Fig. 7- Silicious, single-pointed, curved, slender spiculum, with 

a round head on its obtuse end, of the Cliona celata. (See 

Edin. New PhiL Joar. voL i. p. 80.) 
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Fig. 8. Silicious, amgle-pointed, etrnight, moniliform spkulum of 

the Spongia monile, Gr. (See Edin, New PLil. Jour. vol. i. 

p. 348.) 
Fig. 9. Silicious, single- pointed, curved, long gpiculum of the 

Spongia sangtiittea, Gr. (See zoological notices at the end of 

the present Number.) 
Fig. 10. Silicious, curved, short spiculum, obtuse at both ends, 

of the Spongia fnilieosa. (See Edin. New Phil. Jour- vol. i. 

p. 350.) For the 5. ki^pida the same form occurs, but more 

than double this length. 
Fig. 11. Cidcoreous triradiate spiculum of the Jf^Ngia coM/;rc,(/;it. 

(See Edin. New Phil. Juur. vol. i. p. 166.) 
Pig. 12. Calcareous, clavate, curved spiculum of the S. compressa. 

(Ibid.) 
Fig. 13. Calcareous, straight, very minute apicula of the S. 

compreisa. (Ibid.) 
Fig. 14. Calcareous, triradiate, la^e spiculum of the Spongia 
xa. (Ibid. p. 168.) 

15. Calcareous, quadrlradiate, minute spiculum of the S. 
,ea. (Ibid.) 
Fig. 16. Calcareous minute fragments of triradiate spicula of the 

S. nivea. (Ibid.) 
Pig. 17. Calcareous triradiate slender spiculum of the Spongia 

coronata. (Ibid. p. I7O.) 
Fig. 18. Calcareous, single-pointed, slightly curved long spiculum 

of the 5, coronata. (Ibid.) 
Pig. 19. Horny tubular thick fibres of the Spongia Jtslalarts. 

(See Edin. Phil. Jour. vol. xiv. p. 339.) a. Amber-coloured 

homy translucent parietes. b. Dark opaque granular matter 

filling the central cavity. 
Fig. 20. Homy tubular thin fibres of the Spongia communis. 

(Ibid.) a. Amber- coloured transparent parietes. 6. Empty 

central cavity. 
Fig. 21. Living Spongia papillaris under water, shewing its 

mode of generation, &c. (See Edin. New Phil. Jour. vol. i 

p. 133.) a, a. Minute pores through which the "> 

b, Commencement of the internal canals, c, 

internal canals to form a fecal orifice. d, A 

charging a current of water with ftculent n 

orifice discharging two ova and feculent mal> 

rent. J',J', Groups of mature ova. g, Ov 

canal. A, Gelatinous base connecting thia a 



140 Dr Grant^s (Observations on the Structure 

Fig. 22. Living Spongia ocukUa, shewing its corrents^ mode of 
generation^ &c. a, a. Minute pores transmitting water oblique- 
ly into the canals, b, b, Fecal orifices discharging currents, 
fioculent matter, and ova. c. Strong fibrous part of the animal 
by which it hangs from rocks. 

Fig. 23. Living Spongta compressa^ with a part of its side 
laid open, to shew the terminations of its canals in the interior 
of its general cavity, a. Expanded base by which it hangs 
from rocks, fuci> Sec 6, Compressed terminal opening of its 
general cavity, by which the currents, ova, and feculent matter, 
finally escape, c. Minute pores by which the water passes 
obliquely through its parietes.* d, A part laid open, to shew 
the fecal orifices terminating in the general cavity of the ani- 
maL 

Fig. 24. A pore of the Spongta panicea highly magnified, to shew 
(a) its bounding fasciculi, and (jb) a defending fasciculus spread 
over a gelatinous network. 

Fig. 25. A pore of the Spongia papillaris, highly magnified, to 
^ew (a) its bounding fasciculi, (b) the part where the boand* 
ing fasciculi cross each other to form recesses for the ova, and 
to which the connecting matter of the spicula was supposed to 
be confined, and (c) the most usual appearance of the gelati- 
nous network of the pores in this species. 

Fig. 26. A transverse section of an internal canal of the Spongia 
papiUaris. a, Its bounding fasciculi, covered with the very 
minute monade-like bodies composing the parenchymatous 
matter, b, Groups of imperfectly formed ova lying in recesses 
of the parenchymatous matter, c, Simplest form of the gela- 
tinous network found within the canals, d, Ova hanging by 
thel^ tapering extremity to the side of the internal canal, and 
producing currents by the motions of the dliie covering their 
free surfeu^. 

Fig. 27* Highly magnified ovum of the Spongia panicea, viewed 
from above, when about to ^x. a. Central opaque part occu- 
pied by spicula, and covered with ciliee. b, Zone of vibrating 
dlise distinctly seen round the margin, c. Zone of accumu* 
lated sediment, produced by the ciliae constantly clearing the 
space next the ovum. 

Fig. 28. Highly magnified ovum of the Spongia panicea, viewed 
laterally, to shew its entire ovate form, a, Ciliae, longest on 
the vertex of the ovum, and resting on a more translucent part 
of the ovum, b, White pellucid base by which the ovum fixes 
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xpundn. c, Ttie part where the white base commencei, 
and where the ciliic seem to termuiate. 
Kig. 39. Appearance of the yonng Spongia panicea, after the 
ovum has iixed and spread for fourteen days on a watch-glass. 
a. Central opaque part to which the spicula were at first con- 
fined, b. Transparent humogeneous margin hy whicli the 
young sponge spreads, and which likewise produces spicuhi. 
c. Halo of accumulated sediment frequently seen round the 
margin, at a little distance from the young sponge, and inclos- 
ing a cleared space, as in Fig. 2?. rf. The part where the mo- 
nade-like parenchymatous matter terminates, and where the 
colourless homogeneous matter ci 



Enumeration of the Instmmenta requisite for Meteorologic(d 
Observations ; with Remarks on the Tnode ofconductkig such 
Ohservations. By Professor Leslie. 

-CiVERY meteorological observatory, if it shall register wiili 
accuracy, and in a complete and satisfactory manner, the various 
atmospheric phenomena, ought to be provided with the follow- 
ing instruments. 

1. The barometer, which measures the pressure of the atmo- 
sphere ; 2, The thermometer, which indicates its degree of heat ; 
3, The A^grometer, which marks its relative dryness; 4, The 
atmometer, which measures the quantity that evaporates in a 
given time from the surface of the earth • ; 5. The pfuitotaeter, 
which indicates the intenaty of the light transmitted from the 
sun, or reflected from the sky ; G. Tbe cethrioscope^ vjWich de- 
lects the cold showered down from the chill regions of the high- 
er atmosphere ; 7- The cijanometer, which designates the grada- 
tion of blue tints in the sky ; 8. The anemometer, which mea- 
sures the force and velocity of the wind ; 9. The ombrometer or 
rain-gauge, which marks the daily fall of rain, or hailj- nr snow ; 
10. The electrometer, which indicates the electrical stp ■ ; 



* Inacluseroomor ahelteredin external air, tbeatmom 
Uie place ul'an hygrometer; luid camiiiired u'ilJi BDuther M 
it might 9erve as a aubstituti! far the aiieiiiometer. 
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andy 11. The drosometer^ which measures the quantity of dew. 
These various instruments are not, however, all of equal impor- 
tance. The barometer, the thermometer, and the hygrometer, 
may be considered as quite indispensable. Next to them, de- 
serves to be ranked the photometer and ssthrioscope, which dis- 
close the more recondite condition of the atmosphere. The 
atmometer, the ombrometer, and the anemometer, are ci great 
consequence, from the practical results which they furnish. I 
would strongly recommend, as a most useful auxiliary in meteo- 
rolc^cal observations, Rutherford's maximum and minimum 
thermometer. In many cases, likewise, it would be convenient 
for^ the scientific traveller to be provided with a thermometer 
bearing large divisions, and lodged at the bottom of a walking- 
stick, protected by a coating of down inclosed within a bnaa 
tube. This instrument is peculiarly adapted for exploring the 
temperature of the ground and of springs*. 

But the value of any meteorological register must depend on 
the accuracy with which it is kept. The observations should 
be made in a place rather elevated, sheltered from the direct ac- 
tion of the sun, but exposed freely on all sides to the aspect of 
the sky ; and they should be repeated either at equal intervals, 
during day and night, or at least at those hours which represent 
most nearly the mean state of the atmosphere. These requisites 
are seldom attained, and very few registers of the weather, accord- 
ingly, are entitled to much confidence. 

It cannot be expected, that registers of the weather will pos- 
sess much value, so long as they are kept merely as objects of 
curiosity. Like astronomical observations, as now conducted, 
they should no longer be left to the chance of individual pur- 



* It would be particularly desirable, if travellers over land were provided 
with light barometers and staff-thermometers. A very portable barometer 
sufficiently accurate for general purposes, might be constructed with a conical 
tubei, or two portions of unequal diameters coi\joined. But the staff-thermo- 
meter might often supply the want of a barometer, by discovering the mean 
temperature at moderate depths under the sur&ce. Hence the relative alti- 
tudes of different places above the level of the sea could be estimated with 
tolerable precision. Had the various travellers who have visited the Interior 
of Africa made observations of that kind, the question respecting the course of 
the Niger would have been decided long before now ; at least we should have 
known, whether the great lakes were, like the Caspian, below the sur&ce of 
the ocean. 
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suit Hkt wobU ivqiiTO to be umenia5m^ pnoaecuted, ia 
all TaiietT of flituMtiaBs/»4md ai liKpiddic expcDoa Proper 
acts of ■KteorokniicBl ia m um e u te flhcndd be plaoed, not cnly 
in the regular <ibaeiTatarie&. bnt aent to the difinat forts and 
liffhtJioiifleB, bodi at faome aid atom' piincmal fioragn «**itMi« 
They nd^it abo be difltofinited among the dnpE employed in 
uiaoovietT, or engaged <ai ^^^^— *^ xonrages. Tlie ooflt of puifat 
ing those inslitnneDt& would be oonqsaiatiTdy trifliag; and the 
cjiaige incurred, by oonducting ngisterson aicgidar and di- 
gested phn, Higlitdbrink almost to nodsng in the scale of na- 
tional cxpeDdiliiEe'*^. 

The state of the faarcaneiv alone is now kept with tokrsfale 
acc u racy , because that iulspBcsit, being little ^^lAnftw^ by 

over a wide cjklunl of surface. The thermonKter, again, is sel- 
dom obserred wl the proper hours, or in atnalions sufficiently 
detached fion boBdiags and solid vails. 

It is costsmary, iur the sake of oonvcnienoe, to note the 
thamometer in dhe moming, at Ae height of the day, and 
agsin m the evening. But theaadBee observations must evi- 
dentty give results bdov the medjntn temperature of the whole 



fvsvided ma d kuwcij ^^of^ Mnt to the Axctic sbm, widi 
iiieteQralii|peiliaiitniiaeDte;but tlioe, oviag either to the ignoiiDoe or cu«- 
\emnem oi the milrfTi, vesv, in tome imtawrg, dMcovered to be very ineffi- 
dent. ThufthetheniKmieten vcfeibiaiitodiila'finnoDeiiKitfaer ten ^ 
greet, aai the fix*t thennoBieten need ftr HoerunDng the tempentnve of 
the leB at diffinw i t deptfai, wene art tmut voithj. In futnie expauKnts 
with Six*f thfrawnrtct, we waJdaOTiiim nil ooRectian to be made far the 
effect of the cp nijaijri op of the viavaganst the bnlh, at hid been cucAiIIt 
done in Lard Mulgnre^s Torige totfaone regioni. Ciptiin Panr cnried out, 
in hit leeoiid expedition, tvofets of Inrgraneten, photometen, and cthrio- 
•eopei ; bat thew insiiiiaMiili, it leemo, veie entnisted to the cfaaige of the 
astnmaniei^ who either bnfce or nfgjfctpd them. Tet a connected series of 
o b e cf f ati ona, peiiaaKd with nicfa imtsumenta in the Polar Regions, would 
hsve fimldied oMSt Innwrtsnt data §ar ertmding meteorological science. 

la a late philniortifJ vvjage, diwcted to the Equator, some loose at- 
tenqits have been made to ertimate the xadiaticm fixnn the sky. But what- 
ever maj be laid of the theorj of the dhrioscope, its great delicacy i9 
bejond dispute ; and finr an obaenrer to overlook or disr^ard such an instru- 
ment, iwmi about as leaaonable as if a navigator riiould prefer the old cross- 

ftsfftotheaextant or the repeating circle. 
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twaity-four hoars, since ^the accumulated warmth is counted 
only once, while the fredmess, partaking of the ni^t, is re- 
peated twice. It would come nearer the trutli to assume the 
middle point between the maximum and minimum, though even 
this cannot be deemed absolutely correct, because the heat 
neither mounts nor declines in an uniform progression. The 
hottest time of the day is generally about two o'clock in the after- 
noon, and the coldest just before sunrise. The hour of extreme 
descent is consequently, in most latitudes, very variable; and it 
would be difficult to fix the times suited for observing, unless thej 
were more multiplied. But even fewer observations could some- 
times be made to serve the purpqpik In this climate^ the daily 
average heat may be reckoned fiEii|p|L.that of eight o^dock of the 
morning ; and the month of Octdfili^is found tc^Jbave nearly the 
mean temperature of the whole year. 

The observations usually made with the hygroscopes of 
Deluc or Saussure, cannot be regarded as affording any definite 
indication of the dryness of the atmospherip. It would essen^ 
tially contribute to the advAloement of meleorologtcal sdenoe^ 
if the hygrometer, which L have described, were introduced 
into general practice. This adoption caonot be very distant *. 

Some of the monks, in the religious houses dispersed over 
the Continent, might find agreeable and useful occupation in 
recording the state of the atmosphere. Many of these establisth- 
ments are seated in lofty and romantic situations ; and several 
of them, destined by their founders for the charitable accommo- 
dation of travellers, occupy the summits of the most elevated 
and inaccessible mountains. Al9|S(prate rasters kept in such 
towering spots would be peculian^ interesting. 

Meteorological registers might be regularly kept by the junior 
surgeons in all our medical depots which are scattered over vari- 
ous points of the globe. Lighthouses, too, would, from their 
usual position, be well fitted for observing the fovpe and directim 
of the wind, and the swell and relapse of the tide. The elevatiM|i 
of the water could be most accurately noted by extending a 
leaden-pipe from tlie shore into the sea, and bending the nearer 



* We purpose soon 4o give the results of 8om« interesting observations 
made with this iustruinait in the West Indies, and in New South Wales. 
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end of it into a low celkr where a feriical gfg^ syphon is at- 
tached to it. • OT 

Our navigators who traverse the ocean in every latitude, be- 
sides keeping meteorological journals and taking soundings, 
might record the variation of the needle, and examine the inten- 
sity of magnetic attraction. 

To promote the science of meteorology, it would be most ex- 
pedient that the various learned associations, planted in difterent 
parts of the globe, should institute inquiries into the state and 
internal motions of the hl^er strata of the atmosphere. As 
the ultimate results would prove advantageous to the public, the 
several governments, both i]^£urope and in America, might he 
expected to defray the mo^Hnte cxpence of carrying tliis plan 
into effect. I^ht small NHinons could at times be launched 
towards the most elevated regions, to detect, by their flight, the 
existence and direction of currents whicJi now escape our obser- 
vation. Barometers, ihermomelerS) hygrometers, and perhaps 
sethrioscopes, in compact forms, and^bich should register them- 
selves, mig^ be sent up in the carj Observers, furnished with 
accurate and complete instruments^ could likewise be dispatched 
occasionally to the intermediale heights in large balloons. By 
classing the various meteorological journals, and combining 
those ulterior facts, some new lights could not fad to be struck 
out. which would gradually reveal that simple harmony, which 
assuredly pervades all the appare|i complication of this Univer- 
sal Frame. 

Tlte chief itwitrument^^mttmentianed, aad of the best and 
moat accurate construction, ffllp be purcitased of Mr John Can/, 
opticiaTi, Lmidim, and of Mr Adie in Edinburgh. 
Prices according to the style of mouDtiug, 
II vgroiy|CeT f&anched), ^^^Uk^ \ 
D* (portable), "^^Mffft t. 
AtnioineteTi 
Photo me tL>r, (portahle), 3' 3 U tu 3 lA 

Do. (branthe.)), H 

^thrioacope, - ' 

A^, B. — Mr Gary manufactures ili 
Adie, Rutherford's ihermonieter::^. 
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Description of the Eruptidii4if Long Lake and Mud LaJce^ in 
Vermont^ and oftJie desolation effected by the rush of the wa- 
ters through Barton River ^ and the lower country^ towards 
Lake Memphremagogj in the summer of 1810, in a Letter 
to Prof, SiMman ♦. By the Rev. S. Edwaeds Dwight. 
With a Plan of the Lakes. (Plate III.) 
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breadth. The valley surrounding it was once probably a lake, 
and the table-land a larg^ island i^ Hi|fentre. At present it is 
almost an island ; oDe river windjglknore than half round «t, in 
its progress through the valley, imia second nearly completing 
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JElruptkm of Long Lake and Mud Lake^ m Vermont. Wt 

the gazettes of the latter. The yill|^ is wdl built, and every 
thing indicated good order and genexttl prosperity. 

Precisely at 4 a. m. of Wednesday, I sat down with one of 
my companions, to an excellent breakfast, which was rendered 
more heAty from the reflection that we might fare worse before 
the day was over ; and at five we were all on our horses. We 
rode eastward, through a country chiefly forested, twelve or 
fifteen miles, to a scattered hamlet in the north part of Glover, 
called Keene-Comer^ and settled by emigrants from Keene, in 
New Hampshire, ^b we began to descend from the high 
grounds towards th?namlet, we first saw the valley of Barton 
river ; originally resembling, the valleys of other streamlets of a 
similar size, but, at the tinu^f the efflux of the lake, excavated 
into a broad, dteep channel,^ith perpendicular banks ; in the 
bottom of which the stream had worked out for itself a some- 
what deeper bed. This river, which is here too small for a mill- 
stream, issues from Mud Lake, four miles south from Keene- 
Corner ; and^ after running nordMBrd from this hamlet about 
seven miles to the village of I^Bon, turns somewhat to the 
north-west, flows about fifteen iB^^y ^uid is discharged into 
Lake Memphremagog^ I was moist agreeably surprized, as I 
descended the hills which overlook the valley of the river, to find 
the ravages made by the flood so distinctly visible, after the lapse 
of thirteen years. Our first view of the desolation presented a 
guUey^ or excavation in the earth, extending up and down the 
river as far as its course was visible, and varying in breadth 
from twenty to forty rodsj^ and in depth from twenty to forty 
feet. This immense chann^ except what had been previously 
worn away by the gradual attrition of the streamlet, had all 
been hollowed out at once by the violence of the torrent. Its 
sides were precipices of earth or sand, every where indicating the 
avulsion of the mass which had been adjacent, and exhibiting in 
frequent sucoeation, large rocks Md bare, and often jutting out 

•wo the guUey ; an^ near the top, the uncovered roots of trees, 
which) having been partially |i)idermined by the water, still nod- 
ded over the precipice. The bottom of this channel, as far as 
we could see, was covered with larger and smaller rocks and 
stones, and in somd' places with extensive dq)osits of sand. The 
sight of this vast excavation only heightened our conceptions of 

. the eieets of the flood, and satisfied us that, in our visit to the 
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bed of the lake whose waters had occasioned it, we should not 
be disappointed. 

Having engaged a dinner at a sorry substitute for an inn^ we 
turned to the south, and ascended Barton River, about four 
miles. In order to see the ravages of the flood morfe perfect- 
ly, we lefl the usual path on the left bank of the gulley, and 
rode all the way in its bed, over ground regularly ascending, 
until we came upon the northern shore of Mud Lake. This 
lake was originally the source of Barton River, and lay directly 
in the path along which the waters of Long Lake flowed, at the 
time of its evacuation. Here, of neces^^, we left the gulley, 
and rode along the eastern shore of Mud Lake, until we had 
passed it ; when, resuming our rwte in the bed of the gulley, 
we found the ground ascending very rapidly, until we entered 
the bed of the discharged lake. Having rode about half its 
length, we tied our horses, and pursued our way on foot, through 
the middle of its bed to the southern end. Here, ascending the 
bank to the original water-level, we could survey the whole bed 
of the lake, with its shores JaJli. surrounding scenery. 

From my own personal olpnrvation, and from minute inquiries 
made of several individuals who were concerned in letting off 
the water, and of several gentlemen who were present at the le- 
gal investigation which it occasioned, I possessed myself of the 
following facts. 

Long Lake, before it was drained, was a beautiful sheet of 
water, about a mile and a half in length from north to south, 
and, where largest, three-fourths of a mile in breadth. For 
about five hundred yards from th^^fiouthern extremity, the lake 
was very narrow ; and, to this distance, its water was shoal, hi^ 
ving been nowhere more than ten or twelve feet deep. . H^|$- 
there is a sudden and steep descent in its bed, to the deptl\ 
100 feet. Here also the lake opened rapidly to the b 
half a mile, and then more gradually to three-fourths of i 
The depth also increased, in the broadest part, to 150 fi 
did not diminish until within a flQiall distance of the. 
extremity, where the lake was about half a mile wide. 

The eastern and western shores were bold, and rose ii|,H^ 
diately from the sur&ce into hills of moderate height .Tl^ese 
hills gradually subsided into plams, as they converged QCseur.. 
two ends of the lake, to form the northern and southern abo^cb 
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The lake was supplied with water by a small rivulet, which stiil 
continues to flow ia on its tcestern side. At the southern ex- 
tremity, over ground scarcely descending, and through a chan- 
nel of probably not more than a yard in width, the water of the 
lake flowed out in a dull streamlet toward the south-west, and 
between trees, shrubs, and rocks, worked out for itself a slug- 
gish passage. This was the original outlet of the lake, and the 
remotest head-water of the river La JMoelle, a tributary of Lake 
Champlain. The northern shore was generally low, rising not 
more than Hvc or six feet above the surface of the lake, and 
consisted of a narrow belt of sand, succeeded by a bank of light 
sandy earth. The country all around the lake, as well as along 
its outlet at the southern extremity, was one unbroken forest. 

The distance from the northern piid of Long Lake to the south- 
ern end of Mud Lake, was about 200 rods. There was no original 
communication between them ; the waters of the former, as we 
have alr(*ady seen, having been discharged towards the south, 
and those of the latter towards the north. The ground between 
the two wa? covered with a thick forest, and formed a very ra- 
pid declivity from Long Lake towards Mud Lake. The low 
bank of sandy earth which formed the northern boundary of 
Long Lake, continued of an uniform height for about five rods 
from the shore, where, becoming more firm and solid, it descend- 
ed eo rapidly towards Mud Lake, that tlie perpendicular de- 
scent between the two, in the distance of 200 rods, was at least 
200 feet. 

The bottom of Long Lake, near the western shore, was rocky ; 
at the soTithem extremity, beneath the shoal water, it was a 
mound of sandy earth, and throughout the great I)ody of the 
lake was either sand or mud. The mud was black, light and 
loose ; when wet, flowing like waiw, and when dry,;of a blue co. 
lour, and light as a cork. Thcd<«i>-iil, it» the northern shore, was 

boM and rapid : sfH nr* 'li-- '-■"■.■ 'i,- shore, was spread out 

a calcareous j. 1 by one of the work- 

men a hard- j iif two or three inches, 

though IXC ■ I'limcrous fragments 

of it: wi.l • : iiith and a half 

thick, ftuil ■' ■> -Liiw. Its up- 

per soHtut- ' iiH. ;i:nl had ihc 
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smoodiDess of a stalactite ; while the lower was rough and un- 
even, embodying pebbles, sand, weeds, and other coarse sub- 
stances, on which the calcareous deposit, at its first commence- 
ment, had settled. The fracture, to use the sprightly language 
of my principal informant, one of the individuals concerned in 
letting oS the water, resembled ^ro^^w gravel 

This hard-pan reached out from the shore into the lake, for a 
breadth of five or six rods, resting on the bottom ; and was found 
along the whole northern extremity. Being rather feebly and 
doubtfully sustained by the mass of sand underneath, on which 
it lay as on an inclined plane, it supported the superincumbent 
water, and formed the only solid barrier which prohibited the 
contents of Long Lake from descending into Mud Lake. 

Mud Lake was originally three-fourths of a mile in length 
from north to south, and half a mile in breadth. Its shores, 
both on the western and eastern sides, soon rose into high 
grounds; between which, and over the bed of Mud Lake, the 
waters of Long Lake, if let out northward, must necessarily 
pass. The bottom of Mud Lake was a mass of thick deep 
mud, tough and gritty, of a rusty dark blue, many feet in thick- 
ness ; and, when dry, becoming of a pale blue, and of a hard so- 
lid texture. This lake was originally deep, though less so than 
the other. Barton River, its outlet, descended very rapdly 
through a rough uneven country, over a bed of sand and peb- 
bles, for about five miles, and then more gradually, and with a 
margin of meadow on each hand, for six miles, to the village in 
Barton. All this distance, with the exception of a few .cleared 
spots at Keene-Comer, and in Barton, the country was, in 
1810, a thick forest, on both sides of the stream, to its very 
banks. At Keene-Comer, four miles from Mud Lake, stood a 
grist-mill and a saw-mill, both owned by a Mr Wilson ; but the 
stream was so small that, in the dry season, the supply of watn 
was insufiicient for the mills. About seven miles lower dowdy k 
unites with a still larger stream from the right, the oudcJI of 
Belle Pond, a beautiful lake in Barton. Two miles fuittiher 
down was another grist-mill, owned by a Mr Blodget ; and thtee 
niles lower, were the mills of a Mr Enos. 

The insufficient supply of water at Wilson's miUs, was a 86» 
/ious inoonv^ience to the inhabitants of Ecene-Corner^ aa wdl 
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as to the proprietor himself. The comparative elevation of the 
water in the two lakes, and the nature of llie ground between 
ihem, had long been known at the hamlet, and had frequently 
provoked discusdons of the question, Whether it 'was not pracii- 
eable to let out a part of the water i^' Long Lake into Mud Lake, 
and thus Jumish an additioitut suppb/ to the mills on Barton 
River ? These discussions always ended in an affirmative dea- 
con ; and the dispoMtion to test its correctness regularly gaining 
Strength, as the practicability and importance of the measure 
were more and more developed, it was at length resolved, in 
out-t^door coBvocaUon, that the thing should be done ; and the 
€Ut of June 1810, the day of the general election of New Hamp- 
shire, which, out <rf respect to their parent state, they had usual- 
ly observed as a holiday, was selected for the purpose. 

On the morning of that day, about 100 individuals from 
Glover, Barton, and several of the adjacent towns, assembled 
at Eeene-Comer, with their shovels and spades, their hoes and 
axes, their crowbars and pick-axes, and their canteens, and voted 
that they would march to Long Lake, and there have " a regu- 
lar Election Scrape.'" ' They arrived at the scene of action 
about ten o'clock ; and, having selected the spot which seemed 
most feasible, began to cut down the trees, and to dig a channel 
for the water across the belt of sandy earth which constituted the 
northern boundary of the lake. At three o'clock, a trench five 
feet wide, five or six rods in length, and seven or eight fieet deep, 
was completed. It began within a yard of the water, and reach- 
ed to the brow of tlie declivity, towards Mud Lake; yet gra- 
dually descended in its line of direction ; so that, when the small 
remaining mass of sand in the trench should be removed, they 
might see the waters of the lake flow without interruption, 
to increase the miil-streain of the 

At length, the command b iQ hands should 

leave the trench, the massof '', n ; ivilon of 

that under the hard^ian, v , ^nce of 

the hard-pan as their pii ,^)i off. 

The water issued at first id" . niUi ,i 

moderate degree of Sons ; ' work 
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men, it did not run oil' Into die trench. One fact, having t 
important bearing on ihe ultimate success of their enterprizc, 
had escaped their observatiou. The saod under ihe hard-pao 
was a species of yMtctsand ; and the issuing stream, instead, 
Sowing obhquely towards the declivity, began to sink perpei 
cularly beneath the hard-pan, and to work down a portion of 
quicksand, so that it disappeared with the water. In a ft 
ments a targe amount of the sand under the bard-pan was washed 
from beneath it ; and the portion of the hard-pan, thus under- 
mined, being unable to sustain the immense pressure, gave way. 
This occasioned a violent rushing of water to the deeper outlet 
thus formed ; which, in its turn, sinking under the hard-pan, 
and washing down a still larger portion of the sand on wliich it 
rested, occasioned a still broader and deeper fracture of the 
bard-pan, and prepared the way for a still more violent gushing 
of the water, and a still wider and deeper gulf in the sands be- 
neath, unl'J all traces of the original trench had vanished. This 
process was repeated a considerable number of times, every frac- 
ture of the bard-pan being more extensive than the preceding ; 
until, by the undermining force of the water, a deep gulf was 
worn where the trench bad been, several rods in width, and de- 
Bccnding immediately and rapidly towards Mud Lake. J 

Just as the efflux of the water commenced, four or five of td 
workmen pushed out into the lake upon a raft; intending ,3 
cross its northern end, and on their way to sound an hurrah be- 
coming the occasion ; but, the alarm having been given, they put 
to shore, and had barely left the ground on which they landi 
when it disappeared. One of the others, having remained 
long at work in the trench, was struck by the torrent ; and 
ground being washed from beneath him, he would have 
carried away, hod he not been caught by the hair of his hi 
Another, waiting too long to witness the violence of the wat« 
was forced partly under the earth ; and it was owing probably,! 
the momentary resistance presented by the roots of a large ti 
against which he was driven, that he, and those who came to hS 
assistance, were saved. These accidents induced the workmen 
I to retreat with rapidity from the sides of the widening gulf. In 
I the language of one of them, they felt the ground beneath 
' quiver, quiver, quiver," as they ran away with all possibl 
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Epeed to save their lives. Having all at length got out of dan- 
ger, ihey stood on firm ground near the lake, and on both sides 
of the widening chasm, and observed the progress of the deso- 
lation. 

As the water rushed from the southern towards the northern 
extremity, it forced up upon tlie shore a large mass of soft, oozy 
mud, several rods above the existing water-level, on cither aide 
of the outlet. This mud remained stationary for some time, and 
on its surface a large number of the fish of the take lay snapping 
and flouncing. Just as one of the workmen was venturing into 
the mud to secure some of the fish, the water having chiefly run 
out ; the two masses of mud, being no longer pressed upward 
by the force of water, slid down at once into the gulf, and were 
. UBDDediately swept away. 

^m -This process of undermining and fracturing succesave por- 
^ tiocs of the hard-pan having been continued about twenty mi- 
nutes, a passage was forced through it, down to its lower extre- 
mity ; and the superincumlient water of the lake, being thus left 
wholly without support, flowed with such impetuosity towards 
the northern shore, that it all gave way to the width of more than 
a quarter of a mile, and the depth of 150 feet. The whole bar- 
rier being thus removed, the entire mass of waters rushed out 
with inconceivable force and violence; and, the northern end be- 
ing tJie deepest, it was but a few moments before a volume of 
water, a mile and a half in length, about three-fourths of a mile 
in width, and from 100 to 150 feet in depth, had tfholly disap- 
peared. 

The liberated mass of water made its way down the declivity, 
to the valley of Mud Lake, tearing up and bearing before it, 
trees, earth and rocks, ajid excavating a chanml of a tpiartr 
a m'lie in width, and from 50 to 80 feet in dejJth. 
immense momentum which it had gained, it (loWL-d 
ley, forcing forward, with irresistible in^ti 
which it had already accumulated : l'>re A 
from the high grounds on each side ' ' 

whole bottom of the valley, includii 
depth of perhaps 30 feet ; and, « ■ 
thus acquired, made its way down 
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Mud Lake had originally a narrow outlet^ and rising ground^ 
of moderate height bounded it at the northern end. The accu- 
mulated torrent, bearing along the gathered Bpoik of ils own de- 
solations, broke away this mound in a moment ; and following 
the course of the river, rushed down the long and rapid descent 
of live miles towards the ilats in Barton. Through all this dis- 
tance it tore up and carried away the forest trees, and hollowed 
out to itself a path in the earth, varying from 20 to 40 rods m 
width, and from 20 feet to 60 in depth, so that every trace of the 
original bed of Barton River disappeared, and the river was left 
to choose for itself a new bed, many feet below the old one in 
the bottom of the gulley. In some instances the excavation was 
narrower, in consequence of huge rocks on both sides, which the 
torrent could not move ; but, in such cases, amends were made 
in its greater depth. Where an immoveable rock was found on 
one side only, it usually altered the course of the torrent, with- 
out materially diminishing its breadth. Wherever any such ob- 
struction made an eddy, by stopping momentarily the torrent's 
progress, the effect was still observable in deposits of sand, im- 
mediately above the obstructions, varying in depth and extent 
with the time during which the water paused, and the surface 
which it covered at the moment. Some of these are an acre or 
more in extent, and 20 feel in depth. In these cases there was 
usually a deposit of the floating forest trees. At Keene-Comer, 
it not only swept away the grisUmill and saw-mill of Mr Wil- 
son, with the mill-dams, but the mill-^tes, with the ground be- 
eeatb them for many feet, as well as the bed of the river by 
which they had been imperfectly supplied. A man in one of 
the mills, hearing the noise of the approaching flood, ran to s; 
himself; and had but just escaped from its path as it went I 
His horse, tied at a post near the mill, was swept away, 
was afterwards found a great distance below, literally t 
|»eces. 

About a mile below the mills the torrent entered a more fa 

, country ; where the river had been wont to glide throu^ 
broader valley, and was generally bordered with flats or i 
vals of some rods in width, covered with forest trees. Here ^ 

. moving mass of trees, earth and water, expanded itself a 
country opened, and with the velocity acquired in its long 4 
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scent, marched onwards in its vork of desolation. Not satisfied 
■with tearing up the trees, it removed the earth beneath them to 
a considerable depth, and bore away masses of earth from the 
ndee of the high grounds, by which the original valley of the 
river was bounded. These it left precipitous; exhibiting on the 
perpendicular face denuded rocks and roots of trees, and in eve- 
ry place pointing out the exact breadth of the torrent's march. 
The trees on the brink, which were not destroyed, ehowed strong 
proofs of the violence ; proofs which were often discoverable at 
the end of thirteen years. Wherever the original valley narrow- 
ed, or suddenly changed its course, and its boundaries were too 
firm to be pushed away, the torrent, receiving a momentary 
theck, became narrower and higher, and left deposits of sand 
4mA of trees in the valley, and frequently on the high grounds. 
■^Wie forests were thus levelled, and the excavation continued 
some distance below the mill of Mr Blodget, 14! miles from 
the lake. There, owing to the widening of the hills, and the 
more cleared state of the country, it gradually spent its force, 
though many marks of its violence are witnessed all the way to 
Lake Memphremagog. Through the more level country, the 
excavation which it ied to indicate its path, varied from 30 to 
60 rods in width, while its average depth was probably from 10 
to 15 feet. 

An inhabitant of Barton, who was standing at the time on a 
high ground, told me, that, hearing the ncase, he looked up the 
stream, and saw the flood marching rapidly forward, opening it- 
self a path through the valley, and bearing a moving forest on 
its very top ; so that those who were with him gave the alarm 
that the forest from Glover was coming down upon Barton. 
The house of a Mr Gould, in Barton, standing 15 feet above 
high-water mark, was within (he track " tillh e torrent, and hi 
self and his wife were at home. 
caught his wife in his arms, and carried 
was with the utmost difficulty that 
rose to the eaves of lh<? house, nnd r;' 
tiom but bearing i' i>iii< 

very firmly braced 
flood had suWidod. 
dam, was entirely hw - was 
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ver, between MuJ Lake and Lake Memphremagog. At Ent^ 
Mills, 5 miles below the village of Barton, and 17 below Lon< 
Lake, the torrent retained so much of its impetuosity, that it 
moved a rock, supposed to be of 100 tons in weight, a numl 
of rods from its bed. 

Some of the deposits of sand were very extensive ; and 
changes effected by the deposition were different in different spe- 
cies of soil. Estenave tracts of the flats on Barton river were 
fine meadow land; while other tracts were sunken swamps. 
The former, so far as they received the deposits, were left mere 
fields of barren sand ; while the latter were converted by them 
in a short ume into the richest meadows One swamp, to the 
amount of two hundred acres, and several others to the amount 
of three hundred more, were thus recovered ; while vanous 
tracts of meadow, in all about one hundred acres, were perma- 
nently ruined. 

Masses of wood were deposited, in greater or less frequent 
along the banks of the gulley, as well as in much larger fat 
in those places where the progress of the torrent was momen- 
tarily suspended. Some of the men who witnessed it, told me 
that tens of thousands of cords, a quantity which could not be 
calculated, were thus left in Barton, besides a vast number 
floated further down. Near the church in Barton, a field of 
twenty acres was covered with deposited timber to the hei^t 
of twenty feet. In several places, where the torrent was power- 
fully obstructed and suddenly narrowed, (as I was informed 
by two of the inhabitants), the limber was piled up by the 
force of the stream, to the height of 60 or 80 feet. Vast quan- 
tities of it were sunk under the sand. That which lay upon 
the surface was burned as fast as it dried, and they had been 
burning it continually to clear the land ; yet many acres of 
meadow still remained covered with timber ; and I also saw nit 
merous large heaps of it skirting the edge of either bank. TI 
kinds of timber were spruce, cedar, hemlock and liackn 
The trees were much bruised, the branches generally broki 
and the bark peeled off'; white the trees left standing near tte 
two edges of the torrent, were principally killed. 

I was informed that deposits both of wood and sand were 
made in this manner, on both sides of the torrent's path, all 
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way from Barton to Lake Memphremagog ; and that large 
quantities of forest treea were strewed over llie surface of the 
lake. The hard lough mud in the bottom of Mud Lake, was 
all forced out and carried away, and was seen scattered in amall- 
cr and larger masses — some, of the size of haycocks — for a 
great distance along the progress of the torrent, and over tlie 
adjoining tields. 

Several of the workmen informed me that when the northern 
barrier of Long Lake gave way, and while the waters rushed 
down the declivity into Mud Lake, the convulsion shook the 
earth like a mighty earthquake ^ and that the noise was louder 
than ttie loudest thunder, and was heard for many miles around. 
One of them, whose bouse was more than j!ve miles from the 
spot, told me that the noise there was so luud that the cattle 
came running home, with the most obvious marks of terror and 
alarm ; and that his family supposed, until his return, that there 
had been a tremendous earthquake, accompanied with loud 
thunder. The noise and agitation were also very great, while 
the torrent made its way downward, from Mud Lake to Keene 
Corner , and, even during its progress in the more level region, 
greatly alarmed all the surrounding country. 

The waters of Long Lake were undoubtedly calcareous. I 
saw on the bottom many siliceous rocks ; but the fissures of 
these rocks were frequently filled with deposits of limestone. 
There were numerous masses or rocks of limestone, of a bluish 
bkek colour, occasionally imbedding pebbles of a different co- 
lour and genus. Some of these masses were exceedingly hard 
and firm, others were only brittle, while others were friable, and 
others still were heaps of bluish black limestone dust, — the 
embryos of rocks which had not yet received the coheuon ne- 
cessary to bind them into solid masses, when the in 
which theyjwere forming was dissolved. Frobi 
sponge mud of Long Lake was chiefly of this 
very substance, when wet, has a similar appeal 
places on the bottom of die lake, are deposi 
substance, which is almost pure carbonat 
stance, as we shall have reason to see, «/( 
before the emptying of the lake. Ho 
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been mib. me^ he might doubtless have made important diaoo- 
verieB. 

The bottom of the lake was in some places boggy, but gene- 
raUy so dry that we could walk over it without diflSculty. It 
was extensively grown over with sedge and other weeds, and in 
many places with shrubs and young trees. The original water- 
level of the lake was generally discoverable along the ahoreSi 
The same rivulet still flows in on the west side, which originally 
sujqplied its waters ; but it now flows out at the northern end 
into Mud Lake. It is about a yard over ; and, as no reason 
can be given why it should have diminished, I conclude that 
this was the size of the outlet of Long Lake. The flood left 
obvious traces of its violence within the bed of the lake. At 
the southern end, the water on the shoal, not more than 10 or 
12 feet deep, rushing down the pitch into the deeper part of 
the Irice, swept down a considerable mass of earth and ToAa, 
and near the middle of the pitch, from east to west, formed an 
excavadon, or trench, about one hundred yards in I^igth, nar- 
rower and shallow at its commencement, but widening and 
deepening all the way to the bottom, where it is several rods in 
width. On both shores of the lake, the force of the water tore 
away laige masses of earth, forced rocks out of their original 
bed, and, in various instances, laid bare the surface of extensive 
ledges of rock, which had been previously imbedded in earth ; 
leaving them projecting a considerable distance beyond the line 
of the shore. These effects were most marked towards the 
northern end. About twenty rods from that end, an excava- 
tion, or trench, commences in the bottom of the lake, and con- 
tinues to widen and deepen, until it coincides with the deep gal- 
ley at the outlet. 

The surface of Mud Lake is at least 30 feet lower, in the 
opinion of the workmen, than before, and has not more than 
half of its original extent. The soft mud from the bottom of 
Long Lake, flowed into Mud Lake *, and took the place of the 
hard, tough mud, which originally formed its bed. S6 large 
was the supply, that Mud Lake is now shallow — shaving hem 



* This lake was without a name, until this event procured for it this lets 
])oetical than appropriate designation. 
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flUcd up al the bottom, as well as cut off at the top by the abm- 
sioD of the torrent. I saw perhaps twenty of the trees, which 
had been left in it thirteen years before, standing up from 
its bottom, in various directions ; and the length of their stems 
above the water, indicated that the depth was moderate. Be- 
fore the draining of Long Lake, Mud Lake had no lime ; but 
lai^ quantities of the while friable carbonate of lime were 
brought down uid deposited within and around it, su as to ren- 
der the manufacture of quick-lime a regular employment fur 
several of the inhabitants. 

Mr Blodget, the proprietor of the mill destroyed in Barton, 
instituted a suit gainst some of the individuals employed in 
letting out the waters of Long Lake. In the course of the 
trial, the whole history of the event was brought to light. He 
laid his damages at 1000 dollars ; but, pendente lite, compro- 
mised the matter for 100, on condition that each party should 
pay his own costs. 

It was doubtless a favourable cireumstance, that Long Lake 
was drained while the country on Barton River was a wilder- 
ness. From the singular configuration of the adjacent ground, 
it is certain that its contents would sooner or later have been 
emptied into Mud Lake; and had the discharge been deferred 
until the country had been well settled, the injury would have 
been incalculable. At the time when the event occurred no 
material injury was done, and an essential service rendered the 
community ; as the bed of the lake furnishes an advantageous 
«te for a road leading to the country eastward of Glover, which 
the hills had previously rendered impracticable. Such a road 
had been seriously proposed when I was there ; and my only 
objection to the measure lay in the fact, that, by effacing the 
vestiges of desolation, it would violate the rights of philosophi- 
cal enquiry. 

This event appears to confirm an opinion, " * ''ely enter- 
tained in this country, respecting the ch; 'arious 
parU of its surface have in former period* /alleys 
are here and there found, with streamsix irough 
them, surrounded on all sides by high g • very 
narrow passage for tlie stream to enter, in lo es- 
cape; and- in both, the whole appeaninet jndi- 
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Gates taat the high ground actually met, in some former period; 
that the valley was originally a lake ; and that its water was 
discharged by a waterfall. There is so much resemblance be- 
tween the bed of Long Lake and some of these places which I 
have examined, that I cannot doubt the correctness of this opi- 
nion. Had the waters of that lake been discharged two centu- 
ries earlier, its bed, and the gulley which it formed, would have 
been filled with a thrifty forest ; and the evidence that it had 
ever been a lake would have been no more satisfactory than we 
now possess, that the places to which I have alluded were once 
filled with water. We now know tftejactj however, that lakes 
may be suddenly and finally emptied, and their beds changed to 
fertile valleys, so as to lose, in no great length of time, all traces 
of the immediate action of water. 

Several individuals, well acquunted with the country, in- 
formed me that the ground at one extremity of Lake Willough- 
by, which lies a few miles east of Barton, is formed like that at 
the northern extremity of Long Lake; and that its waters could 
be discharged with even less labour, than were those of the lat- 
ter. Lake Willoughby is about seven miles long, about three 
miles wide in the broadest part, and' very deep; and its waters, 
if thus discharged, must flow south-eastward, through the val- 
ley of the Fresumpsick, into the Connecticut. Could the dis^ 
charge be achieved without too much hazard, it would be an ill- 
calculable advantage to a large extent of country ; as a long 
range of towns in the neighbourhood of this lake, are sepamted 
from the Connecticut by a chain of pathless mountains, through 
which no road can be formed, except over the emptied bed of 
Lake Willoughby, and are thus compelled to find thdr market 
down the valley of the Fresumpdck ; a fact which has almdst 
entirely prevented their settlement. 

After we had examined the bed of Long Lake, and the m- 
vages which its waters had occasioned, as long and as minutely 
as our time would permit, we returned down the gulley, and ar- 
rived at our inn at 3 o^clock, where we sat down to a m^ ren- 
dered welcome by laborious exercise and the fasting of teti 
hours. Immediately after, bidding four of my companioiift 
adieu, I rode down the river in company with the fifth, to the 
village of Barton. Our course was on the eastern bank of the 
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gullejj and every step of the way I could witness the desolation 
of the torrent. Taking tlie whole excavation for the twelve 
miles in which I followed it, it is the highest exhibition of the 
effects of physical force, instantaneously exerted, which I have 
yet seen. 

See Plate III. for a Plan of the Lakes, illustrative of the de- 
tails above given. 
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x\S any notice, however short, of the scientific doings of this 
enterprise, cannot fail to prove acceptable, we now add the fol- 
lowing delails to those already communicated. 



" Nothing of any importance has occurred since I wrote you 
last, except that we have received a friendly message from the 
Esquimaux, through the Sharp Eyes, a neighbouring tribe, 
who frequent Fort Good Hope, the most northerly of the Com- 
pany's posts. On the 29th of Novemher last, the S. W. quar- 
ter of the sky was cloudless, but of a pure etnerald-^eefi colour 
(compared ai the moment with Symc's book), soon fading away 
into mountain-green. The rays of the sun setting to the S.S.E. 
at the same time tinged some clouds gold-yellow, &c. The au- 
rora has not been so frequent, and our observations of course 
upon it are not so interesting, as at Fort Enterprise As far as 
they go, they confirm the few general remarks then hazarded, 
although I think not favourable, in general, to Hanstecn's theory. 
With regard to facts, Captain Franklin's observations and Han- 
steen's seem to agree. The Edinburgh PhUm "^ Journal 
for March 1825 reached us last month, and I 
treat to us. I am glad to see it go on so ^ 

" We expect, if every thing prospers ■ 
we have no reason to fear any misadvent 
England early in November 18S7. Th.. 
movement for the purposes of science. Evci 
geology of the Rocky Mountains skirt 
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might occupy some months very pleasantly ; but the delay aC4l 
few days here is the loas of a season, and we cannot reckcxi o 
more than two months in the year lor such purposes." 




nK, Ii*"" 



• FoHT Fbamklik, Great Beab 1 
" Jtfflir^ 23. 1826. 

" My Deas Sir, 

" In consequence of an imperfect, but very interesting, Ifjl 
dian report of Captain Parry's wintering on the coast, and 
which Captain Franklin is desirous of investigating, I have an- 
other opportunity of writing to you this season. The particu- 
lars of the report, when ascertained, will be transmitted to Mr 
Barrow, from whom you may get them. 

" I mentioned, in a former letter, that a formation of li^iUe 
occurs in this quarter. The lignite has a slaty structure, thin- 
nish, or only moderately thick ; and, when exposed to the atmo- 
sphere, cracks into forms generally nearly rectangular. Some 
portions, which are rather thick slaty, with a flat couchtHdal 
fracture in the small, bear a very near resemblance to the alag- 
gy mineral pitch or bitumen so common in the limestone fonno- 
tion of Slave River (zechstein ."). It is distinguished from it 
when put in the fire. 

" In the more common form of the lignite, the surface of the 
slates is more dull and earthy, of a brownish-black colour, but 
yielding a shining streak. These slates are entirely composed 
of fragments, having all the appearance of charred wood united 
together by a paste of more comminuted woody matter, mixed 
perhaps with a minute portion of clay. In the paste, there are 
some minute perfectly transparent crystals, having the fortOi of 
compressed four sided prisms, and sometimes of tables. Hke 
fibrous structure of the woody fragments is fine, and the hiate 
resembles that of fresh well-made charcoal of brick. The stniB- 
ture is evidently exogntous. The fragments are jTrrnllj 
small, but, when several inches in diameter, their layetf*<|af 
structure are waved and curved, as if they iiad been luwtt, 
which of course would not sa easily break down as the odm 
portions One of my specimens shews a smal) grain, eillMt 
of resin or of amber; and I have picked out of anathH<4 
membranous substance, which has all the appearance of ap^ 
tion of Ulva montatia {Bot, App. Franklin's Journey) coBOHa 
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here at the present time. I inclose this minute specimen, which 
has already suffered some diminution in the course of my eictt- 
mination of it. Muriatic add produced no change in it ; but I 
was afraid to try the nitric acid, lest it should destroy it 

" When put into the fire the hgnite bums without flame, and 
emits a very disagreeable stench, unlike that of either peat or 
of sulphur. The combustion does not cease when the coal is 
removed from the fire, but goes on slowly, until there is only 
a brownish-red ash remaining, not one-tenth of the original bulk 
of the specimen. 

" The beds of lignite lie on the east side of Bear Lake Ri- 
ver, where it joins the Mackenzie, are in the aggregate six or 
seven yards thick, and are covered by a thick bed of loose sand. 
They were on fire when Sir A. Mackenzie discovered the river 
(in 1789), and have continued burning ever since. At the dis- 
tance of a few hundred yards up the Bear Lake River, there 
are some thick beds of a coarse, bluish-grey, earthy looking sand- 
stone (very like that on the north side of the Caiton Hill), dip- 
ping at a small angle under the lignite. They were not seen in 
actual contact. On die opposite ^de of Bear Lake River, which 
is 200 yards wide, a craggy hill of (carboniicrous ?) limestone 
rises abruptly to the elevation of 400 feet. About 30 miles far- 
ther up Bear Lake River, and nearly cast from its mouth, the 
stream cuts the base of another limestone hill, of similar form 
and height, belonging to a chain of (partly tran^tion ?) bills, 
which runs N.W, and S. E. through a flat country. At the 
foot of the nearly vertical limestone, but separated from it by a 
small rivulet, there are thick horizontal beds of sandstone, re- 
sembling that at the mouth of Bear Lake River. Upon this 
sandstone lie a number of thin beds of bituminous shale and 
sandstone, which weather eas'dy. In the shale there are im- 
pressicHis of I'erns (polypodiaccie), and iu the slaty sandstone 
lepidodendra ? I have had no opportunity of exi these 

rocks, excepting very cursorily, as we passed I 
and occasionally snatched a specimen ; but 
stww dis^ipears long enough before the oo 
tion, to visit them carefully this sprin?. 
the banks of the river will be hid b' 
autumn.'' 
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On the Luminouwess observed in the Eyes of Human Beingt, 
and also in those of CaiSy Dogs, Horsesy and Sheep. By 
Dr Charles Ludwig Esseb *. 

.nLppEABANCES of light, as is well known, are not uncommon 
in inferior animals, and the number of luminous animals in the 
sea is so great, that large tracts of the water^s surface have 
been seen to be illuminated by them. 

This phencmienon, however, is comparatively seldom observ- 
ed in fishes, and the more rarely the higher we ascend in the 
scale of the animal kingdom, if under the denomination of luni- 
nousness, we understand the real evolution of light, and do not 
consider it as the reflection of the incident rays of light ; for in 
this latter case the luminous appearance does not inhere in the ani- 
mal body itself, but is in reality merely a reflection, which is totally 
difierent from the evolution of light in the inferior aninoals. A 
real phoq>horescence is sometimes observed in the higher sanmaloj 
and even in human beings, particularly in their excrementitioiis 
fluids. The light of the eggs of the lizard, the luminouaness 
of the perspired matter in man and horses, the irradiation of 
light in cats and other animals, from the stroking of their hair^ 
and finally the phosphorescent quaUty of human urine, haive 
been frequently observed. 

On most of these various kinds of light, I have neither per- 
formed experiments myself, nor have I collected the fact* of 
others ; the present memoir being chiefly devoted to an exand- 
nation of the light or luminousness of the eyes in human beings 
and inferior animals. »; I 

The more perfectly to accomplish this object, I some yean 
ago performed a series of experiments, that led to an impoitadt 
result. n/ 

Having brought a cat into a room half darkened, I obaerMl 
that the eyes of the animal when opposite the window, aini ma 
certain direction to myself, sparkled very brilliantly, whidi phe- 
nomencm suddenly vanished, when I, either by the motion a£'tay 
head, changed the direction of my eyes to those of the cat, or the 



* Karsten^s Archiv, b. viiL heft iv. 
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ammal, by moving its eyes to and iro, brought them into a 
difierent position. In a situation w}ierein I cogid best observe 
the eyes of my cat, I caused tlie room to be slowly darkened, 
by gradually closing the window^h utters. The light of its eyes 
became weaker, and vanished entirely as soon as t!ie room^ on 
the place where the cat was situated, became absolutely dark. 
Incident rays of light were always necessary to produce the 
luminousncss of the eyes. 

I wrapped another cat in a cloth, hut left the head uncovered, 
whereby I was able to handle the animal as I had a mind, and 
place it in any situation I chose. In this cat wiiat I have Just 
stated was confirmed. I placed it in such a position that its head, 
at the distance of a few steps, was directed towards tlie window, 
by which means I could lighten or darken the room at pleasure. 
I n<)w permitted a few rays of liglit to fall through the window 
into tiie room, in such a manner, that the place where the cat 
was present was illuminated^; and I placed myself in such a. di- 
rection towards the window, that my eyes were in a straight 
line with those of the animal, so that I saw the light of its eyes' 
very distinctly, which light, as in the former experiment, sud- 
denly vanished when I turned my head, or the cat turned its 
eyes. At the moment when ray eyes were directed in the man- 
ner just mentioned, I observed a most beautiful green light; 
but when they were out of this dii-eclion, the cat's eyes had their 
usual appearance- By the turning of my head, or by any 
other arrangement I chose, by which I intercepted the inci- 
dent rays, I could at pleasure cause sometimes the one eye of 
the cat. sometimes the other, and sometimes both together, to 
shine. If I intercepted the incident rays of light from the left 
half of the head, the right eye became luminous, i 
In these experiments, I observed quite distjnt 
of my cat's eye emanated from the pupil, t 
lightened only in proportion to the dilatatic 
By suddenly admitting a strong glare (rf 
[Oixluced a contraction of the pupil ; and 
dered the room somewhat dark, a ^nulL oi 
lirst appeared in the eye, and that pobt flu 
the pupil was dilated. The pupil of thr w* 
being thus dilated in imperfect darkg 
to encircle the pnpil ss a small ringj 




lere is a 
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being st.«reely visible, may be the reason why it is believea fl 
the whole eye of the cat is himinoufi, although its light is, n 
theleas, only in proportion to the dilatation of the pupil. 

The dilatation'of the pupil in twilight is, however, not Uie only 
cause of the light of the eyes ; but the light surrounding the ani- 
mal being fainter, also assists us in perceiving with greater dis- 
tinctness the light as it is more vividly reflected from their eyes ; 
for, if we suddenly illuminate the chamber in which there it 
cat, there remains nothing but a luminous brightness where tl 
WBs formerly a beautiful yellowish green hght. 

The light of my cat's eyes seemed to be more vivid whei 
opened them wide from apprehension, or looked around het'V 
tentivdy ; whence Treviranus observed, that the eyes of cats 
sparkled most when the animals were in a lurking position, or in 
a state of irritation. That author says, 

" The hght of the cat's eyes appears most conspicuous when 
she is in a lurking position, — when she is attracted by any 
unusual appearance,— or when irritated. In the first two in- 
stances, the light is faint and dull : in the last instances, it darts 
forth in intermittent scintillation b, and at those moments when 
the Hght is most vivid, there are accompanying movements'of 
the eyes.'" That the l%ht of the eyes of animals appears bright- 
er in a state of irritation than in a state of quiescence, seems 
to originate in this, that the eyes of all animals, as well as tljcW 
of man, appear brighter in violent rage, and sparkle more, dian 
in a quiescent state. This, in man, seems to arise from an in- 
creased secretion of the lachrymal fluid on the surface of the 
eye, by which fluid the light of the eye is undoubtedly 
rendered more brilhant. Treviranus farther observes, " Tlie 
eyes of the cat shine also where no rays of light penetrate, 
land the hght must in many, if not in all, cases proceed from 
the eye itself." Before performing the above experitneiita, 
I entertained the same opinion with Treviranus, and made many 
fruitless experiments with cats in the dark, before I abandoned 
the position. The light must be brighter in proportion to the 
darkness of the place where the cat is. I soon renounceii this 
opinion, when, in all the experiments I made on eats, in places 
absolutely dark, I did not discover the slightest trace of lie^it^^g 
the eyes of these animals, let me irritate them as I could. '^^H 



Dr E«t ON tke lAmmoutHeat ^tke ^es. 167 

Many of my fiiends, to wbom I tiiaitiooed my expnimrats, 
and the result of them, objectfd to me, that I could not possi- 
bly be osrect, for they themselves had observed cats' eyes 
shiniiig in the very darkest places, as, for example, in a cellar. 
I have had frequent opportunities since of making observations 
to the same efiect ; but every time has, nevertheless, convinced 
me, that, even in such places, the rays of light having passed 
through a nindow or some other aperture, fell upon the eyes of 
the jmimaJs as they turned towards the opoiing, and were placed 
in a proper poaitiDn in r^ard to the observer. Gruithuisen 
likewise moitions a case in which he could produce light from 
the eyes of a c^ at pleasure ; in places absolutely dark, how- 
ever, he never observed any light. 

To ascertain what appearance the eyes of a cat exhibit af^ 
death, I cut off the head of one, placed it oppoate to the win- 
dow, at the distance of some yards, so that the rays of light 
passing through the window might fall on the eyes. I now 
observed, that the eyes of the dead cat shone far more vividly 
than those of a Uving one. By illuminating the apartment, the 
light was not, as in living cats, weaker but stronger, and was so 
powerful when I completely illuminated the room, and allowed 
the sun's rays to fall immediately on the eyes of the cat, that it 
resembled the most beautiful green fire, which lost its intaielty 
however, and exhibited only a clear greenish brightness, when 
the rays of the sun, as in the open air, fell on all sides. In 
places perfectly dark, the light of the eyes, as in all ray former 
experiments, completely vanished. All my subsequent experi- 
ments, in which many a cat lost its life, were uniformly followed 
by the same result. 

The light of the cat's eyes being brighter after death t 
when in life, may probably be owing to this, — that after • 
the pupil is so much dilated as almost entirely to hide tb 
and that the pupil, Ixdng now insensible tu the rays 
falling on it, is never closed again, and does not ob 
passage of the penetrating rays of light, as is wdl 
be the case during life. 

Farther, the light of the eyes of those BiiimnJf) 
death were subjected to experiment, became gradiu 
as the cornea grew duller. When that part of I 
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moistened, the intensity of the light was increased to a certain 
extent, but faded away with the decomposition of th^ eye it- 
self, and eternal darkness reigned in the stead of glorious li^t 
I believe I observed a difference in the degree of light, accord- 
ing to the colour of the cat ; and it is certain, that black and 
fox-colouxed cats evolve a brighter and more conspicuous light 
from their eyes, than grey and white ones, though there may 
undoubtedly be exceptions to this distinction *. 

Besides cats, many domestic as well as other animals, are 
furnished with luminous eyes. 

Under similar circumstances as above, I observed that the 
light of a dog^s eye, as was the case in my experiments on cats, 
vanished suddenly as soon as I had completely darkened the 
room where the dog was. I observed the eyes of another dog 
sparkle when he was irritated, and in the comer of a room that 
was faintly lighted. The eyes of the animal protruded very 
much, glittered brilliantly, and the pupils were dilated to an 
unusual degree. The colour of the light, which was commonly 
yellow, changed more or less as the rays of light fell on the eyes 
of the animal, and exhibited the following appearances. Whisi 
a small body of rays of light fell on the eye, the light was of a 
fiery redness, and sometimes so strong, that after I looked a 
long time attentively at it, my own eyes experienced a disagree- 
able sensation. When there was a great body of rays, the light 
was green or yellow, sometimes bluish. In respect to this 
change in the colour of the light, I was inclined to think, thait 
it might be owing as much to the motions of the animal^s eyes 
as to the body of light that fell upon them. This change ni^is 
different in diffeitot dogs, and in some it was not at all observi^ 
ble. Further, the eyes of every dog placed in the same situa. 
tion, shone, but the intensity of the light varied with the indU 
viduals. ^ 

I have observed luminousness in the eyes of horses, sheep and 
hares, which was different, however, in colour and strength. 

Many appearances of light have been observed in the eyes of 
human beings. Treviranus mentions, that G. T. L. Saohs^ 
and his sister, both belonging to albinoes, had phosphorescent 



* Bened. Prevost's Memoir on the Luminousness of the £76* of ^nimn jg^ 
will be given in our next number. 
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^^fcg, Late in the evening there appeared in them a lively yel- 
lowish brightness, which darted forth in fiery cormctitiOTvi or 
globules, from the interior of the eyes. The balls rolled hrtfier 
artd thitfter, and frequently ejected rays, at least an inch in length. 
In these two relatives the light was liveliest and strongest after 
their birth, and during infancy : in iheir more advanced years 
the light was strongest when they were in deep meditation ; at 
this time, also, the oscillation, which they had in common with 
other albinoes, was liveliest. 

A rather remarkable observation, and similar to the case 
of the Sachs, is that of Michaelis, who, many years before his 
death, during the interval between day and night, and during 
the night itself, observed irradiations of light issuing from his 
eyes ; sometimes so strong that he could read the smallest print. 
(Schlichtegroirs Necrolog, des 19. Jahrhunderts, B. 3. s. 337). 
In a boy, who belonged to the Albino variety* I observed a 
similar case, though not accompanied with irradiation. In this 
boy, who suffered so much from the dread of light that he never 
ventured abroad except in twilight, I frequently observed the 
same fiery ej-ea, yet were ihey very different, both in the strength 
and colour of their light, from the luminous eyes of animals 
which I had observed, partly from design and partly from acci- 
dent ; for this boy's eyes might be called glassy rather than lu- 
minous. Some years ago I was assured by (Hr" Geheioien- 
rath W), that his sister had often observed the eyes of her chil- 
dren, who were also albinoes, to be luminous. These last two 
cases could be traced to rays of light falUng on the eyes. 

It now remained for me to search out the cause, which, by 
means of the incident rays of light, gave rise to the shining ap- 
pearance in the eyes of human beings and inferior animals. 
The explanation seemed to me no easy matter, yet, lioin tl"> f>o_ 
giiyiing, I expected to be able to search out the cai 
phenomenon, in a reflection of rays of Ughl pen«tn 
eye. The colour of the light, however, and 1 
changes in dogs, appeared to me very difficult to 
to be rather at variance with my own opinion, ^^H 

To discover the cause of the shining in the i ^^| 

beings and inferior animals, I came to the r«eolit) ^^| 

taking the extraction of the lens uD a cat, ftnm » I 
paled the best result, in so far as I mighl, \yj Vtwi 
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determine to what extent the remoter parts of the eye contC^ 
buted to its lunuDousiiess. 

I attemptecl to perronn the above operation on a cat, but the 
utter restlesGoess of the aoimal rendered it extremely difficult, 
indeed almost impossible. Having ascertained that eyes of cats 
Bhine after death, I resolved to kill the cat, that I might have 
it in my power to dissect any part of the eye I thought proper. 
First, by means of a pair of scissors I cut away the whole of 
the cornea, and completely destroyed the anterior chamber of 
the eye. I now observed, that the light of the eye was not in 
the least dimioished, but somewhat weakened in regard to colour, 
which was changed from a yellow to a pale green, I then took 
away the iris, that lay exposed before mc, vvithout injuring the 
conformity of the hinder part of the eye, to discover whether the 
iris, as Treviranus maintained, really contributed to the li^t. 
This, however, was not the case ; for the light still coDtinued. 
- The taking away of the lens was followed by a different result, 
which con^derably weakened the intensity of the light, and the 
greenness of its colour. It now struck me that the tapetum in the 
hinder part of the eye must form a spot, which caused the reflec- 
tion of the incident rays of light, and thus produced the sbioing. 
This was the more probable, as the light of the eye now seeoied 
to emanate from a single spot. Afler taking away the vitreoia 
/mmmr, I observed, tliat, in reality, the entire want of the pig- 
ment in the hinder pai-t of the choroid coat, where the optic 
nerve enters, formed a greenish silver coloured changeable ob- 
long spot, which was not symmetrical, but surrounded the c^tic 
nerve in such a manner, that the greater part was above, and 
only a small part below it ; and, therefore, the greater part hty 
beyond the axis of vision. It is this spot, therefoi-e, that prodi*^ 
the reflection of the incident rays of light, and, beyond all doulit, 
according to its tint, contributes to the diflerent colouring o^^e 
light, to which, nevertheless, the remaining parts of the eye, 
when oonjcnned, seem to be no less necessary. 

The atuation of this spot corresponds exactly with the posi- 
tion in which the shining of the eyes is seen to the greatest ad- 
vantage. I have before remarked, that the shining is percepit- 
ble only in a certain position, and, in fact, when the eyes of A 
observer arc almost oppo^te to the eyes of the animal on v 
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is performing the experiment. This is easily explained. 
Only those rays uf light are reflected which fall on that part of 
die choroid where the pigmentum is wanting ; but as this spot 
occupies rather the upper wall of the concavity of the choroid, ^| 
the reflection caused by it will not be percaved, if the eye of ^| 
the observer is not in a nearly striught direction to the eye of the ^| 

animal, and at some distance -, and hence it is why, in living 
cats, we observe the light only when their eyes are directed to- 
wards our own ; in which case, the upper wall of the eye-ball 
becomes more the hinder and under, and the point of reflection 
stands in almost a straight line with our own eyes. 

From these experiments, it is abundantly evident that there 
is no light or shining in the eyes in places absolutely dark, and 
that the opinion of many authors is, in this respect, completcJy 
erroneous. These experiments, at the same time, prove what 
has been doubted by some physiologists, the transparency oftlte 
retina ; for it must naturally be transparent, if reflection takes 
place from behind it. The transparency of the retina may also 
be proved from our seeing the image upon the choroid, or ra- 
ther upon its pigment, while the retina has not the least share 
in producing the cfl'ect ; since it appears when the retina on be- 
ing taken away, brings tbe vitreous humour, or the lens, to the 
coats of the eye. 

I remarked above, that the light of the eyes of animals was 
stronger when they were irritated than when they were in a 
quiescent state; and I attributed this phenomenon to the great- 
er projection of the eyes, but particularly to the increased se- 
cretion of the lachrymal fluids. This was rendered still more 
probable by my last experiment, when I destroyed the convexi- 
ty of the eye, by taking away the cornea and the lens. By this 
it appears, that a shining substance is better fitted for n 
than a dull one, which is proved by the gradual fi 
of the light after death, frmn the cornea becwning 
by the gradual increase of light, when the cornea ii 
I further remarked, that the diflcrcnt colours of &j 
cularly of the cat, probably tend to strengthen or 
light; which may be thus explained, that, in beasts, 
human beings, the greater or smaller fflze of tl 
usually be in conformity with the colour of th' 
the common covering. 
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From this examination, it will now be more probable that the 
lummousness of the eyes of human beings, as well as of beasts, 
depends on the want of the pigment, and so much the mofrp from 
being observed only in the albino. With this view of the matter, 
the two cases already quoted of Sachs and Michaelis are indeed at 
▼ariance. I must confess that I have read and conadered these 
cases with some degree of interest Are they really ficticHis P 
When we read of the shape of fiery coruscations, or balls in 
the eyes, of their rolling round, of their frequently darting 
forth rays an inch long, our suspicions are surely pardonable. 

As to the different colours of the light in the eyes of dogs, it 
is owing to the different colouring of the place where the pig- 
ment is awanting in the choroid, — a fact of which anatouiicai 
experiments on the eye of these animals has convinced me ; and 
hence the varied colour of the light of one and the same eye 
may be owing more to the motion of that part where the rays 
of light are reflected upon different coloured portions of the 
choroid, than to the quantity of the incident rays of light. 

Finally, there is no question but the light observed in the 
eyes of some beasts of prey, as well as in those of Inrds, has the 
origin above ascribed to it ; and its nature is neither phosphoric 
nor electrical, nor has it any psychological relation. 



Account of the Habits of the Turkey Buzzard (VuUur aura), 
partundarb/ with the view qfeaploding the opinion generaUy 
entrained of its eoctraordinary power of Smelling. In a 
letter to Professor Jameson, by John J. Audubon, a Citizen 
of the United Slates *. 

A& soon as, like me, you shall have seen the Turkey Buzzard 
follow, with arduous closeness of investigation, the skirts of the 
forests, the meanders of creeks and rivers, sweeping over the 
whole of extensive plains, glancing his quick eye in all direc- 
tions, with as much intentness as ever did the noblest of falconf , 
to discover where below him lies the suitable prey ; — when, like 



* This communication was originally intended to be sent to a friend un- 
acquainted with the habits of birds.— -J. J. A. 
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me, you have repeatedly seen that bird pass over objects cal- 
culated to glut his voracious appetite unnoticed^ because unseen ; 
and when you have also observed the greedy vulture propelled 
by hunger, if not famine, moving like the wind suddenly round 
his course as the carrion attracts his eye,— -dien will you abandfm 
the deeply-rooted notion that this bird possesses the faculty of 
discovering, by his sense of smell, his prey at an immense dis- 
tance. 

This power of smelling so acutely I adopted as a fact from my 
youth. I had read of this when a child ; and many of the theo- 
rists to whom I subsequently spoke of it, repeated the same with 
enthusiasm, the more particularly as they considered it an ex* 
traordinary gift of nature. But I had already.observed, that 
Nature, although wonderfully bountiful, had not granted more 
to any one individual than was necessary, and that no one was 
possessed of any two of the senses in a very high state of perfeo^ 
tion ; that if it had a good scent, it needed not so much acuteness 
of sight, and vice versa. When I visited ^the Southern States, 
and had lived, as it were, amongst these vultures for several years, 
and discovered thousands of times that they did not smell me 
when I approached them covered by a tree, until within a few feet, 
and that when so near, or at a greater distance, I.shewed myself 
to them, they instantly flew away much frightened, the idea eva- 
porated, and I assiduously engaged in a series of experiments to 
prove, to mysdf^X least, how far this acuteness of smell existed, 
or if it existed at all. 

I ait down to communicate to you the results of those ex« 
periments, and leave for you to conclude how far, and how 
long, the world has been imposed on by the mere assa*tions of 
men who had never seen more than the skins of our vultures, or 
heard the accounts from men caring little about observing na- 
ture closely. 

My first experiment was as follows : 

I procured a skin of our common deer, entire to the hoofs, 
and stuffed it carefully with dried grass until filled rather above 
the natural rize, — suffered the whole to become perfectly dry, and 
as hard as leather, — ^took it to the middle of a large open field, — 
laid it down on its back with the legs up and apart, as if the animal 
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I dead and putrid. I then retired about a few hundred 
yards, and, in the lapse of some minuies, a vulture, courang 
round the tield, tolerably high, espied the skin, sailed directly 
tonards it, and alighted within a few yards of it. I ran imme- 
diately, covered by a large tree, until within about forty yards, 
and from that place could spy the bird with ease. He ap- 
proached the skin, — looked at it without apparent suspdon,— 
jumped on it, — raised his tail, and voided itself freely (as, you 
well know, all birds of prey in a wild state generally do before 
feeding),— then approaching the eyes, that were here sdid 
globes of hard dried and painted clay, attacked first one and 
then the other, with, however, no further advantage than that of 
disarranging them. This part was abandoned ; the bird walked 
to the other extremity of the pretended animal, and there, with 
much exertion, tore the stitches apart, until much fodder and 
hay was pulled out, but no flesh could the bird find, or smell ; 
he was intent on discovering aome where none existed, and, after 
reiterated efforts, all useless, he took flight, coursed about the 
field, when, suddenly rounding and falling, I saw him kill a 
small ffarler snake, and swallow it in an instant. The vulture 
rose again, sailed about, and passed several times quite low over 
my stuffed deer skin, as if loatb to abandon so good-looking a 
prey. i 

Judge of my feelings when I plainly saw that the vulture Which 
could not discover, through ils extraordinary sense of sntdi, 
that no flesh, either fresli or putrid, existed about that skin, 
could, at a glance, see a snake scarcely as Urge as a man's fin- 
ger, alive and destitute of odour, hundreds of yards distaOt 
I concluded that, at all events, his ocular powers were much beU 
ter than his sense of smell. 

Second Eaqieriment.—X had a large dead ht^ hauled smm 
distance from the house, and put into a ravine, about_twenty fest 
deeper than the surface of the earth around tt, narrow and wind- 
ing, much flUed with briars and high cane. In this I mmle 
the negroes conceal the hog, by binding cane over it, until 1 
thought it would puzzle either buzzards, carrion crows, or any 
other birds, to see it, and left it for two days. This WM 
early in the month of July, when in this latitude a dead body 
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liecotnes putriti and extremely fetid in a short time- I saw, from 
lime to time, many vultures in search of food sail over tlie field 
and ravine in all directions, but none discovered the carcase, al- 
though, during this time, bevcral dogs bad visited it, and fed 
plentifully on it. I tried to go near it, but the »neU was bo iiu 
tiuiferablc when within thirty yards, that I abandoned it, and 
ihe remnants were entirely destroyed at last through natural 
decay. 

I then took a young pig, put a knife through its neck, and 
made it bleed on the earth and grass about the same place, and 
having covered it closely with leaves, also watched the result. 
The vultures saw the fresh blood, aliglited about it, followed it 
down into the ravine, discovered by the blood the pig, and de- 
voured it, when yet quite fresh, within my sight. 

Not contented with these experiments, which I already thought 
fully conclusive, having found two young vultures, about the 
ase of pullets, covered yet with down, and looking more like 
quadrupeds than birds, I had them brought home and put 
into a large coop in the yard, in the view of every body, and 
attended to thear feeding myself. I gave them a great number 
of red-beaded woodpeckers and parokeets, birds then easy to 
);wocure, as they were feeding daily on the mulberry trees in 
the immediate neighbourliood of my orphans. 

These the young vultures could tear to pieces by putting both 
feet on the body, and applying the bill with great force. So ac- 
customed to my going towards them were tbey in a few days, 
that, when I approached the cage with hands filled with game 
for them, they immediately began hissing and gesljculating very 
much like young pigeons, and putting their bills towards each 
other, as if expecting to be fed mutually, as their parent had 
done. Two weeks elapsed; black fenllicrs made tlicir appear- 
ance, and the down diminished. I remarked an extroop 9 
increase of their legs and bill ; and thinking them fit for ' 
loosed diree sides of the cage with plank, leaving the fn 
with bars for them to see through; — hod ilie cage 
washed, and sanded, to remove any filth attached 
the putrid flesh that bad been in it, and turned its t 
diately from the course I usually took towards ii «slu 
them. 
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I approached it often bare-footed, and soon pecceivjed ^thyt)^ 
I did not accidentally make a noise, the young ^irds remajjEifi^, 
in their silent upright attitudes, until I shewed myself to^ ^^b|?flf^ 
by turning to the front of their prison. I frequently fa8tepe^.||| 
dead squirrel or rabbit, cut open, with all the entrails han^ng 
loosely to a long pole, and in this situation would put it to the 
back part of the cage ; but no hissing, no movement was made:, 
when, on the contrary, I presented the end of the pole, thus co- 
vered, over the cage, no sooner would it appear beyond the edge,: 
than my hungry birds would jump against the bars, hiss furious- 
ly, and attempt all in their power to r^ach the food. This wa^. 
repeatedly done with fresh and putrid substances, all very ooi^. 
genial to their taste. 

Satisfied within myself, I dropped these trials, but fed tkem 
until full grown, and then turned them out into the yard of tl^| 
kitchen, for the purpose of picking up whatever substaiiG^.; 
might he thrown to them. Their voracity, however, soon caua^ 
their death : young pigs were not safe if within their reach ; an^.i 
young ducks, turkeys or chickens, were such a constant templjph^, 
tion, that the cook, unable to watch them, killed them botl^,|){^,) 
put an end to their depredations. ,.^^, 

Whilst I had these two young vultures in confinement, ^^. 
extraordinary occurrence took place respecting an old birdff|f j, 
the same kind, which I cannot help relating to you. This Iiii4 
sailing over the yard, whilst I was experimenting with the f^if^A 
and squirrels, saw the food, and alighted on the roof of oiie,flf,« 
the outhouses; then alighted on the ground, walked directly t$h£ 
the cage, and attempted to reach the food within. I appnMi^M^) 
it carefuUy, and it hopped off a short distance ,* as I i^tun^dsJi.^ 
returned, when always the appearances of the strongest. <^ngnuj^ 
tulations would take place from the young towards thi^tABVilj 
comer. I directed several young negroes to drive it gently tosnB|LL|B 
the stable, and to try to make it go in there. This V9Hid«rA8t ei 
do ; but, after a short time, I helped to drive it into that pi^q^ 
the ^n-house where the cotton-seeds are deposited, and *'hflBftji 
caught it. I easily discovered that the bird was so eiQffgHltqgj^is^ 
that to this state of poverty only I owed my success. -I-pHtjjIijo 
in with the young, who both at once jumped about, hii^^mi^^^ 
king most extraordinary gestures of welcome; whilst dhe 4gdd ' 
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bird, quite discomfiteil at his con6nement, lashed both 
great violence with his bill. Fearing the death of the young, I 
took them out, and fed plentifully the old bird ; his appetite 
had become so great through fasUng, that he ate too much, and 
died of suffocation. 

I could enumerate many more instances, indicating that the 
power of smelling in these birds has been grossly exaggerated, 
and that, if they can smell objects at any distance, they can see 
the same objects much farther. I would ask any observer of 
the habits of birds, Why, if vultures could smell at a great dis- 
tance their prey, they should spend the greater portion of their 
lives hunting for it, when they are naturally so lazy, that, if fed 
in one place, they never wiU leave it, and merely make such 
a change as is absolutely necessary to enable them to reach it ? 
But I will now enter on their habits, and you will easily discover 
how this far-famed power has originated. 

Vultures arc gregarious, and often associate in flocks of twenty, 
forty, or more ; — hunting thus together, they fly in sight of each 
other, and thus cover an immense extent of country. A flock of 
twenty may easily survey an area of two miles, as they go turn- 
ing in large circles, often intersecUng each other in their lines, 
as if forming a vast chain of rounded links ; — some arc high, 
whilst others are low ; — not a spot is passed unseen, and, con- 
sequently, the moment that a prey is discovered, the favoured 
bird rounds to, and by the impetuosity of its movements, gives 
notice to its nearest com^xiuion, who immediately follows him, 
and is successively attended by all the rest. Thus, the farthest 
from the discoverer being at a considerable distance, sails in a 
direct line toward the spot indicated to him by the flight of the 
others, who all have gone in a straight course before him, with 
the appearance of being impelled by this extraordiiHnpower of 
smelling, so cmmeously granted them. If the obfl^Hbaovered 
is large, lately dead, and covered with a skin too (■ "" tu be ate 
and torn asunder, and afford free scope to t]it;i< . tliey 

rem^n about it, and in the neigh iMwrhood. ("• '>i!;li, 

dead limbs, in such conspicuoi' ' 

other vultures, who, through 
such stoppages, and join the ; 
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and aflfording further evidence to those penons who are tatiifiejl 
with appearances only. In this manner I have seen aercml; hun- 
dreds of vultures and carrion-crows assembled near in-dead»«l, 
at the dusk of evening, that had only two or three in the mon- 
ing ; when some of the latter comers had probably travnllid 
hundreds of miles searching diligently themselves fottfood^ and 
probably would have had to go much farther, had thej not 
es[Med this association. 

Around the spot both species remain ; some of tbem finm 
time to time examining the dead body, giving it a tug in than 
parts most accessible, until putridity ensues. The aocunida> 
ted number then fall to work, exhibiting a most disgusting pio^ 
ture of famished cannibals ; the strongest driving the weakart, 
and this latter harassing the former with all the power that;a 
disappointed hungry stomach can produce. They are seen jump- 
ing off the carcase, reattacking it, entering it, and wrestlings tat 
portions partly swallowed by two or more of them, hisangat a 
furious rate, and clecuing every moment their nostrils iiom flak 
filth that enters there, and stops their breathing. No doubt nu 
mains on my mind, that the great outward dimensions of diett 
nostrils were allotted them for that especial and necessaiy^pnii 
pose. • -p 

The animal is soon reduced to a mere skeleton, no pocliaa 
of it being now too hard not to be torn apart and swallowied, 
leaving merely the bare bones. Soon all these bloody fieeObn 
are seen standing gorged, and scarcely able to take wing« At 
such times the observer may approach very near the gioiiiH 
whilst engaged in feeding, and see the vultures in contasi 
with the dogs, who really by smelling have found thd pittf* 
Whenever this happens, it is with the greatest rdtuetanoBitlHt 
the birds suffer themselves to be driven off, although fsaqiaefaUy 
the sudden scowl or growl of the dogs will cause nearly all ilU 
vultures to rise a few yards in the air. I have several liJMil 
seen the buzzards feeding at one extremity of the carcase^ wUigk 
the dogs were tearing the other ; but if a single wolf apfnoarimdj* 
or a pair of white-headed eagles, driven by extreme hunger^ Aen 
the place is abandcMied to them until their wants are auppli^ 

The repast finished, each bird gradually rises to thtr highfin 
branches of the nearest trees, and remuns there until idn^lidl 
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digi>8tion of ail tlie food ihey have swallowed is completed ; from 
time to time opening their wings to the breeze or to the sun, ei- 
ther to cool or warm themselves. The traveller may then pass 
under them unnoticed, or, if noticed, a mere sham of flying oft is 
made. The bird slowly recloses its wings, looks at the person 
as he passes, and remains there until hunger again urges him 
onwards. This takes oftentimes more than a day, when gra- 
dually, and very often singly, each vulture is seen to depart. 

They now rise to an immense height, cutting, with great ele- 
gance and ease many circles through the air; now and then 
gently closing their wings, they launch themselves obliquely 
with great swiftness for several hundred yards, check and re- 
sume their portly movements, ascending until, like miles in the 
distance, they are seen all together to leave that neighbourhood, 
10 seek further the needed means of subsistence. 

Having heard it said, no doubt with the desire to prove that 
buzzards smell their prey, that these birds usually fly against 
the breeze, I may state that, in my opinion, this action is sim- 
ply used, because it is easier for birds to mmntain themselves on 
the ^ing encountering a moderate portion of wind, than when 
Dying before it; but I have so often witnessed these birds bear- 
ing away under the influence of a strong breeze, as if enjoying 
iU that I consider either cose as a mere incident connected with 
their pleasures or their wants. 

I Here, my dear Sir, let me relate one i>f those facts, curious 
ID itself, and attributed tu mere instind, but which I cannot 
admit under that appellation, and which, in my opinion, so bor- 
ders on reason, that, were I to call it by that name, I hope you 
will not look on my judgment as erroneous, without your fur- 
ther investigating the subjects in a more general point of view. 

During one of those heavy gusts that so often take place in 
Louisiana in the early part of summer, I saw a 'c of these 
biirdi, which had undoubtedly discovered that ' ir 

that was tearing all over them was a mere fit 
obliquely against it with great force 
current, and reassume above it tl 

The power given to them by 
proaching death of a wounded Uj 
They will watch each movemeot of. 
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by mirforlune, and follow it wilh keen perseverance, until I 
loss of life has rendered it their prey. A poor old emaciaiM 
borse or ox, the deer mired on the margin of the lake, wbere 
the timid animal has resorted to escape flies and musquitoes bo 
fatiguing in summer, is seen in distress with exultation by the 
buzzard. He immediately alights, and if the animal does not 
extricate itself, waits and gorges in peace on as much of the 
flesh as the nature of the spot will allow, Tliey do more, they 
oflen watch the young kid, the lamb, and the pig issuing from 
the mother's womb, and attack it with direful success ; yet^ not- 
withstanding this, they frequently pass over a healthy horse, b^ 
or other animal, lying, as if dead, basking in the sunshine, with- 
out even altering their course in the least. Judge thettj my 
dear Sir, how well they must see. 

Opportunities of devouring young living animals are so very 
frequent around large plantations in this country, that to to 
ny them would be ridiculous, although I have heard it atteildpti-' 
ed by European writers. 

During the terrifying inundations of the Misassippi, T have 
very frequently seen many of those birds alight on the deaH 
floating bodies of animals, drowned by the water in tfafe'l^tr 
lands, and washed by the current, gorging themselves at (W 
expence of the Squatter, who often loses the greater portioi rf 
his wandering flocks on such occasions. ' '" 

Dastardly with all, and such cowards are they, that dliT 
smaller hawks can drive them off any place ; the little ftidg 
bird proves, indeed, a tyrant whenever he espies the large ma- 
rauder sailing about the spot where his dearest mate is all in- 
tent on incubation ; and the eagle, if hungry, will chace him, 
force him to disgorge his food in a moment, and to leave it ^ 
his disposal. 

Many of those birds accustomed, by the privileges granted 
them by law, of remaining about the cities and villages in our 
southern states, seldom leave them, and might almost be calle«l 
a second set, differing widely in habits from those that reside 
constantly at a distance fi-om these places. Accustomed to be fed, 
they are still more lazy ; their appearance exhibits all the non- 
chalance belonging to the garrisoned half paid soldier, To move 
is for them a hardship, and nothing but extreme hunger will ' 
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make them fly down from the roof of the bitchcn into the ysiA, 
or follow the vehicles employed in clearing the streets from dis- 
agreeable substances, except where (at Natchez for instance) the 
number of these expecting parasites is so great, that all the re- 
fuse of the town, within their reach, is insuflicient ; then they 
are seen following the scavengers' carts, hopping, flying and 
alighting all about it, amongst grunting hogs and snarling 
dc^, until the contents, having reached a place of destination 
outside the suburbs, are emptied and swallowed by them. 

Whilst taking a view of that city from her lower ancient fort, 
I, have for several days seen exhibitions of this kind. 

I da not think that the vultures thus attached to the cities are 
so much inclined to multiply as those more constantly resident 
in the forests, perceiving no diminution of number during the 
breeding season, and having remarked that many individuals, 
known to me by particular marks made on them, and a special cast 
qfcoanienance, were positively constantly residents of the town. 

f The Vultur aura is by no means so numerous as the attra- 
tus. I have seldom seen more than twenty-five or thirty togetlier ; 
who^, on the contrary, the latter are frequently associated to 
the number of an hundred. 

The Vultur aura is a more retired bird in habits, and more 
iodined to feed on dead game, snakes, lizards, frogs, and the 
dead fish that frequently are found about the sand-flats of rivers 
and borders of the sea-shore ; is more cleanly in its appearance, 
and, as you will see by the diifcrence in the drawings of both 
^>ecies, a neater and better formed bird. Its flight is also vastly 
superitH* in swiftness and oli^ance, needing but a few flaps of its 
large wings to rmse itself from the ground ; after which it will 
sail for miles, by merely tiu-ning either on one side or the oilier, 

. and using his tail so slowly, to alter his course, th 
looking at him, wliilst elevated and sailing, woul 
compare it to a machine fit to perform just a **■ 
of evolutions. The noise made by the vultur 
as they glide obliquely towards the earth, i^ 
that of our largest hawks when falling on i 
never reach the ground in this manner, -.. 
about 100 yards high, and ginng suveri 
weU thf- xpot ihrif are about to al'gkl w 
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cannot bear cold weathei* well ; the few who, during thfi^ kieaA'tf 
the summery extend their excursions to the middle dor aatften 
States, generally all return at the approach of winter; aAd H^ 
lieve also, that very few of these birds t}reed easfwividoftihe 
Pine Swamps of West Jersey. They are much attached tepa^ 
ticular roosting trees, and I Icnow vfill come to theuk ^et^^^^ 
from a great distance: on alighting on these; eadi of thMf 
anxious for a choice of place, creates always a geoferdldist^b^ 
ance, and often, when quite dark, thjdr hissing Bcide is hopftd^m 
token of this inclination for supremacy. These rdoetiitg Vees 
of the buzzards are genexally^jn deep swamps, and m^sdj 
high dead cypresses; frequently, however, they Most/, with die 
carrion-crows (Vultur atratus), and then.it is od the-i^igest 
dead timber of our fields, not unfrequently close |x> the hgOsei. 
Sometimes also this bird wiU roost dose to the body of i^ tl^idu 
leaved tree ; in such position I have killed several,' when ^iM- 
ing wild turkeys by moonlight nights, and mistaking themvDv 
these latter birds. f 

In Mississippi, Louisiania, Georgia and Carolina, they' pre- 
pare to breed early in the month of February, in common with 
almost all the genus Falco. The most remarkable habit at- 
tached to their life is now to be seen ; they assemble in partiiSi of 
eight or ten, sometimes more, on large fallen logs, males'. and 
females exhibiting the strongest desire to please mutOally, Md 
forming attachments by the choice of a mate by each mAie,tlliAt, 
after many caresses, leads her off on the wing from the group, 
ndther to mix or assodate with any more, until their Qfiapripg 
are well able to follow them in the air; after that, opd until in- 
Cubadon takes place (about two weeks), they are seen yt^^ing 
side by side the whole day. . ». ■. 

These birds form no nest, yet are very choice respectin|B tlie 
place of deposit for their tzvo eggs. Deep in the sWanipa^ but 
always above the line of overflowing water mark, a llu^i^.*|M)l- 
lowed tree is sought^ either standing or fallen, and the ^|»at« 
dropped on the mouldy particles inside. Sometimes immediMe- 
ly near the entrance : at other times as much as tw^n^ fttet^in. 
Both birds incubate alternately ; and both feed each otberife hjlid : 
aitting, by disgorging the contents of the stomachy' oe' .^gy^of 
them, immediately close before the bird that is sitting. * l^iMy- 
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two days are needed to bring fartli tbe youog from the shell, 
— « thick down covers them coaipletely,^the por^its at that 
early period, and iodeeil for nearly two weeks, feed tliem, by 
gcnving food coD^derably digested in iheir bill, in the manner 
of the common pigeons ; — the down ac(|uirC3 length ; becomes 
thinner, and of a deeper tint as the bird grows older. The 
young vultures at three weeks are large for their age, weighing 
then upwards of a pound, but extremely clumsy and inactive ; 
unable (o keep up their wings, then partly covered by large pen 
feathers, drag them idniost to the ground, bearing their whole 
weight on the full length of their legs and feet. 

If approached at that time by a stranger or enemy, they hiss 
with a noise resemblmg that made by a suangling cat or fox, 
swell themselves, and hop side-ways as fast as in their power. 

The parents whilst sitting, and equally disturbed, act in the 
same manner — fly only a very short distance, waiting there the 
departure of the offender to reassume their duty. As the young 
grows larger, the parents throw their food merely before them, 
and, with all their exertions, seldom bring their offspring fat to 
the field. Their nests become so fetid before the final depar- 
ture of the young birds, that a person forced to remain there 
half an hour must almost be suSbcated. 

I have l>een frequently told that the same pair will not aban- 
don their first nests or place of deposit, unless brok«i up diiring 
incubation. This would attach to the vulture a constancy of 
affection ,that I cannot believe exists, as I do not believe that 
pairing in the manner described is of any longer duration than 
the necessitous call of nature for the one season ; and, ag^, 
were they so incHned, they would never congregate in the man- 
ner they do, but would go in single pairs all their lives like 
eagles. 

Vultures do not possess in any degree the power of bearing off 
their prey as falcons do, unless it be slender portior* Is 

hanging by tlie bill. When chased by others fi 
even renders them very awkward in their 1 
them to the earth again almost immediately. ^^^^ 

Many persons in Europe believe that bus ^^^| 

flesh to any other. This is a mistake. Any L. ^^^| 

at once tear with their very jxiwerful bill in pii 
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no matter how fieah. What I have nid 4j£ their IdlUng and 
devouring young aninudi, are sufficient proofii of tUs ; but it 
fiEvquflntly happens that these birds are Jbtced to wait imtQ tfie 
Ude of their prey will give way to the bilL I have seeaaboge 
dead alligator, surrounded by vultures and carrion onowa, cf 
which nearly the whole of the flesh was so ccnnpletely deoon^ 
posed before these Urds could perforate the toug^ sk^ of the 
monster, that, when at last it took place, their disappointment 
was apparent, and the matter, in an almost fluid state, abandon- 
ed by die vultures. 

It was my intention to give you further details respecting this 
bird in the piesait letter, particularly of the «nat.nmical struc- 
ture of its head and stomadb, wherein I have had the pleasureof 
meeting corroborating evidence, through the obaervatiims made 
on the same by a learned anatomist of this dty , Dr Knox. My 
time^ however, is at present quite limited ; but I will ve^ey aoon 
resume the subject with great pleasure. 

EniirBinMK,'! 



LiH^Rare PlanU which have Flowered in the Royai Bakmk 
Gardenj Edinburgh^ dttring' the last three months; wUh 
DemripUons rf several New Plants. Communicated by 
Dr Gbaham. 

10^ December 1826. 
Aralia spinosa. 

This plant has stood on the open wall three winters, protected jputiallj 
. with broom twigs, but never flowered tiU the begriming of November 
last, having nearlj reached the top of a wall fourteen feet big^ 

Asplenium flabellifolium. 
Aster pulcherrimus. 
Banksia integrifolia. 

Begonia undulata. 

J9. wuhUaia ; fruticosa ; IbUis inseqiialiter cordatis, undulatis, intcgenimiB, 
glabris, nitidis ; capsulse aUs rotundatis sequalibus. 

DxscmiPTioir.— 'Stan erect, turgid below, tapering upwards, annular; 
when joung slic^tlj hispid, green, and having numerous small, obioi^ 
white spots; men older smooth, and cf a reddlah-grey cdour ; brandi- 
ed, branches axillary and alternate. LsoiMf petioled, alternate, ^Bticfaous, 
unequally cordate, smooth and shining, undulate, acuminate, lUU green 
on the upper sur&ce, paler and minutely dotted below, 3 inches iuag; 
edges occasionally reddish, especially when young, callous, quite eotixe, 
but having a dot, like an obsoleto tooth, at the termination oteadi vein; 
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if on inch ^^ 



li JDtt ""P' ^'^^ varying In size and shape, pointed, transpaienli icddisli, 
and spotted like the stem, caducous. Panicle support on footstalks 
^ d) 1 1 Bbout half the length of the leaves, didiotomous, smooth and shiinng. 
Bntclea unequal, shorter than Ilie pedicel, pellucid, colourlesa. FIokhts 
'"" wHtejroroBiiof the male of tour petals, of which the two outer are lai^ 
aDd cordate, that of the feoiule of five petals, the largest about one-tbtrd 
of the length of the wings of the capsule. Capsuie, wuigs rounded, taper- 
ing towards the pediceL Stigmata convolute, pubescent, with two promi- 
nent angles on each, yellow. Sianiait numerous, yellow. 5Mb very 
numerous, covering the prqjectiiig wings of their green receptacle. 

We received this plant in 1836 &om M. Otto at Berlin, under the specific 
name here adopted, and were informed that the native couatry waa Bra- 
zil. It has been kept in the stove. 
Bignonia candicans. 

This plant has never perfectly evolved its flowers, but these have repeat. 

edly decayed, both this year anu last, when they were just about to 

bnnil. Tf he shrub thrive.i well in the stove, and is trained to a ceuaider. 

able length along the glass. < i > 

Brcsia madagascariensis. ..m 

Buddleia brasiliensis. ', .;,. 

B. trasUietait ; toUis deltoidcis, per petioles decurrentibus, connatis, irr^gu- 
larlter dentato-crcnatls, floilbusvertidllatis, bracteatis, ramis tetaagonis, 
lanatis. 

Descbiftion Shrub erect. Sletn nearly round. Broaches opposite, de- 

cuiiKating, young shouts four-sidei), covered with a white wool, which 
aubsciiuently peels off, exposing the brown and cracked bark. Leavet 
opposite, decussating, when young oblong, afterwards becoming wider at 
the base, and more pointed, so as to be nearly deltoid, unequally tooth. 
crenated, broadly decurrent along the petiole, where quite entire, con- 
nate, soft, tomentouB, especially below where white, green above, reticu- 
latal. Flowers verticillated, the lower whorl on two short axiilary fiiot- 
Stalks ; vsrlicilius leafy ; braclea small, pointed, green, placed on the out< 
side of the whorls. Calj/x persisting, green, covered with white tomentum, 
4-cleft. Corolla omnge-yelluw, hSry within and without, least ao on the 
upper BUrSice of the Omb ; tuif more than twice the length of the calyx ; 
limb spreading, 4-cleft, segments rounded. AnAers reddish, sessile in 
the throat of^the corolla, pollen pale yellow. G«men h^ry, lodged in 
the calyx ; sigle filiform, at length exserted ; stigim roundod, lobular, 
deep green. 

Seeds communicated to the Botanic Garden by Mr Hunneman in 1824. 
and received by him from Russia under tlie name here adopted. Spren. 
gel quotes under SiuWeia brasUic7Liis,B.perJiiliaiaa£Hata\Miliilt but this 
is quite distinct from our plant- 
Con volvulus candicans. 

Flowered on the wall outside one of the stoves. 
Crataegus glabra. 

This fine plant was covered with flowers on the one 
and will continue so diaring this month also. •• 
very severe. It seems probabb that it tp- 
tnu^ new wood, at this season, in couseo' 
succeeded the unusually long continued I 
and autiunn. If it shall prove suilicicn 
there have liccn few more dearable ad 
and it has already borne, wilhuut wjutt . ■ 
25° Falir, 
Crirrnm anomalc. 
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Cxotabttia didiotoiiyL 

, C.dMM0iMj^,Fmt!c9lH^diflRlM fblHs tematii^ ftUolto cilDefltiMliptidi, 
^ . p Horiyw rt i nii > mpcronatig ; gthnilfa ■abuhtto, refle«lB» p« il rt ii u mtiii ; iv 

' oeiiili'aubc^dUilfljOpposKlibliis. ""' 

Bif^cmxPTioir— ^ItoM weak, nnmd. Bfvmehe9 Ions, •ti^gg^big, pubei- 
' tenif and sHfl^tly fiirrowed towards the top, mmkha/tomatui 'one of 
the Jimbfl beSig g^etally a little thicker than the oUier. Ewhri ter. 
nate, Iteflets ^pticaL mucronate, we^ge-ahaped at the - bnei 'i»Uier 
lonaa than the petiole, and supported on very short, eqiul, partial 
ibotrtalks, soft, covered with minute pubescence, verv indistinct on the 
upper surfiice, brufat green, and becoming mottled in iUizup, middle 
m stnmg, petioles naif an indi long, iiirrowed, spreadinff at ri^tr angles 
to the branch. Raoanea opposite to the leaves, snbtnquetxous^ occa- 
sionaUy one flower in the middle, the rest crowded near the topu ' Bnor 
tarn like the stipulse, but less frequently reflected* CqI§» *"^^itfff, haiij, 
segments pointed, green ; upper lip 2-parted, seffments diveigingt Imrer 
lip 8-parted, segments panllel, closely api^Uea to the carina. . Ctfrvfii 
yellow ; veanShm rounded, reflezed, streaked with brown on tbe b«d^ 
claw fruTowed and hairy on its lower side ; aim involute^ shorte than 
the vexillum ; carina pointed, equal in length to the alae, qplit at its base^ 
its lower edge forming nearly a right angle. Skanem moDaddphauii 
fitameiUi \&ry slender, nve nearly as long as the style, supporting small 
round (abortive ?) anihen^ five shorter having oblong antnen gf deeper 
yellow colour. Germen pubescent, flattened ; Mtyle tuxgid at the bape^ 
above which it is bent nearly to a rig^t angle, filiform, haiiy, perabting; 
•%Ma small and pointed. Lemtmen covered with small adprased faaiis, 
inflated, nearly cylindrical, slightly fiurowed above. Seeii numerous 
itibout 14X kidney-shaped, and arranged in two rows, at least when 
young. 
The se^ of this plant were broufifat to the Botanic Garden from Mexico 
in 1824 by Br Mair, and the punts have flowered in our stove dutiing 
the last two years. 

Cypripedium insigne. 
Dianthus frutioosus. 

. Flowered freely in the open border. 

Eucalyptus cordata, and E. perfoliata. 

These two plants have been covered with buds on the open wall during se- 
veral wedcs, biit have not expanded any flowers. They have not/Eow- 
ever, been in the least Injured by the late severe frosts ; and the Jiaai has 
been out of doors for three years. 

Lantana hirta. 

L, kirtai inerma; fidiis ovato-knceolatis, acuminatis, rugosis, supra hirtis, 
subtus nitidis, serrato-crenatis, basi cuneatis int^rrimis ; pediincolis 
axillaiibus, folils brevioribus ; bracteis ovaiis, acuminatis. ' 

DsscniPTioN. — Shrub erect ; hranchet 4-sided, brown, slightlj Uury^ 
angles blunt ; hair$ most conspicuous and harsh, and suberect op the 
voung shoots. Leaves petioled, opposite and decussating, ;fnfk^ikd^ 
hispid above, shining, and destitute of all hairs below, excepttif||^(on 
the veins, where tiiere are a few, acuminate, wedge-sbaped, and ^uite 
entire at the base, the rest serrato-crenate, veins prominent ' 

petioles short. Fbwtn capitate. . Braciea ovate, acuminate^ 

inwards, hairv- Co^w sessile in the axil of the bractea, ^^w^PflnnjMtfi,' 
labiate, the ups pkoed lateraljfy, hairy, small, greemsh-whitei.'.CoMbflb 
white; ttibe equal in length to the bractea, slightly curved. uptMjdfc . di- 
lated in the centre, about twice the length of ^e limb, hairy efpeqaUy 
on the outside and in the throat, quite smooth within the calyx, haira^b- 

. erect ;. Umb 4-parted, lateral segments blunt and smallest, lower sk^jiDittit 
subrotund, upper retuse, smooth above^ hairy below. Sfkummt^imttMi 
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into the tube of the corolla, at the mnuth of the calvi ; fUammU short 
anthers brown, ai^ttale. Gtrmen ovate, greeu ; uli/ie liliorl, reochiog to 
the mouth of the calpi; ttiffma lar^, rounded, greenltih, pkof^ ott the 
anterior part of the aljle, which iir<yect« a little way beyond it. ' Drupe 
round, deep purple, Juicy ; nuf bilocular. 

The leavesi, when bruised, emit a smell touBiderably resembling the' dry 
XifHK at Valeriana qffitinulia, 

Ttiia Buecies is a native of Mexico, from whence the seeds were brought by 
Lord Napier in 11125, and obligingly conimunicated to the Botnnic Gar. 
den. They, and the seeds of many other species, nome of them entirely 



the mountains of Arizabu, c 



is much to be di 



Metrosideros lanceolata. 

This plant has stood on the opyii widi for three winters, pattially protected 
wiln broom twiga. 
Monarda ptinctatii. 
Passi flora capsular! s. 
Fatersonia glauca. 
Pilea mucosa. 

This curious little plant, ao well illustrated in the Colleclanen Botanici 



Lindley, has for several years flourished in oi 
observed it frequently iu tullections. 

Ruellia anisophylla. 

Silene regia. 

This fine plant was sent, while in flowi 
whoae gardener raised it from seed sen 

Vanda rostrnta. 



: but I have di 



It would be interesting to know, whether any remarkable de- 
viatioD fi^m tlie usued progress of vegetation }ias been observed, 
in coQseqLiencc of the very uncommon degree of heat, and un- 
interrupted drought, of this season. Nothing easily accounted 
for by reference to these, has been noticed in the Botanic Gar- 
den, except the period of flowering in the CrattEgiis glabra. I 
have often observed, that, in different seasons, certain plants 
flower much before, or not till long after, their Usual piaiod, 
when the state of the weather would have led us to expect tlie 
very reverse. This season, the hairy-leaved Launia Ti 
not be in flower till towards the end of January : *- 
after a very inferior season, it was in full flowe?- 
bcr. The Arbutus Andrachne, and laureLJa 
buius XJnedo, nailed to a wall with a soi?**' 
derably later than plants propagated ft 
growing as standards, tliough the soil kik 
ajually loose and dry. The tender plants 
to have suffered less from the fi;o8t whic(i } 
they usually do, probably owing to Hofn. 
the rains have yet penetrated but a littk ». 
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Cdutki Phemmemi from Janmry 1. io April 1. 18X7, caku* 
laiedjbr the Meridian cf EdbUmrgh, Mem Time. By 

'Mr Geobgb Ikhxsj Aberdeen. 
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Proceedings of the Royal Society ofEdinbwrgh, '• 

Nov. 27. 1826.— At a General Meeting held at the Society's 

new apartments on the Mound, the following Office-bearers wei^ 

elected for the ensuing year : — 

Sir Walter Scott, President. ' 
Right Hon. Lord Chief Baron. Lord Glenled. 
I>r T. C Hope. Professor RusseL 

Br Brewster, Secretary, 
Thomas Allan, Esq. Treaawrer. James Skene, Esq. Curator offfu Muamtau 

PHYSICAL CLASS. 

. Lord Newton, PremdenL John Robinson, Esq. jSterf^pvy.. 

Sir William Forbes, Bart Dr Turner. \ Camtmmn 

Dr Home. Sir T. M. Brisbane, E. C B. Vibr A«>%2 

ProfiKsor Wallace. Dr Graham. } aietdiOkkm : 

LITERARY CLASS. . , •, > u . 

Heniy Mackenae,, Esq. PreH^ettU F< B. tTytio^; Eifl. S^f^tig^, , f ] 

Right Hon. Lord Advocate. Dr Hibbert \ , 

Sir Henry Jardine. Lord Meadbwbank. V CmMhrwM «• 

Sir John Hay. T\iomaal^iicM,1Lwv 3 ^^^^""^ ^*««- 
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- Praeaedinga of the Wernerian Natural History Socieltf. 

186J6, Dec. 2. — x\.T this meeting Professor Jameson read 
Dr Thomas Latla's Observations regarding the Arctic Sea and 
Ice, and the intended Expedition of Captain Parry to the North 
Pole. 

Several sheets of the Great Map of the county of Mayo in 
Ireland, the work of our ingenious and active countryman Mr 
William Bald, civil engineer, now engraving in Paris, were laid 
before the meeting ; and the excellent execution of the work 
(done at one half of the London charges) met with universal 
approbation. 

Specimens of the rare Macartney Pheasant, — a White Spar- 
row lately shot in Flfeshire, — a specimen of the beautiful Mexi- 
can bird called the Quezal, — and of the Lama of Peru, were 
exhibited; and various interesting articles from the Burmese 
country were shewn and described by Professor Jameson. 

At the same meeting, the following gentlemen were elected 
Office-bearers of the Society for 1837- 

RoBEttT Jamesok, Esq. Fretident. 
Vici.Phesidents. 
Professor Ornfaam. David Falconar, Esij. 

Rev. Dr Alex. Bnmton. Major-General Straton. 

Fat Neil], £gq. Secrelarg. James WUmjh, Eaq, Ltbmrian. 

A. G. Ellia, Esq. Treaiarer. P. Syme, Esq. Pointer. 

Dr Robert Kqos. Dr E, E. Grant. 

G. A. W. Aniot, Esq. Dr .rohn Boggle- IH 

Dt Andrew Coventry. Henry Witham, Esq. 

John Stark, Esq- Dr John Aitken. 
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SCIENTIFIC INTELLIGENCE. 

METEoaOLOOr. 

1- Meteors seen in India. — Colonel Blocker has gi 
Asiatic Society an account of a angular m. - 'if. having 
pearance of an elongated ball of fire, «iv I'^irrred 

CUtta, a little after sunset, when on the n' , n tJ 

House and the Town-H;ilI, lis ccl.h v,i 
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light was still strong, and its larger diameter appeoretl 
&nd its smaller less, than tlie setnidiamcter of the moon. Itf* 
direction was from cast to west, its track nearly horizontal, and 
the altitude about thirty degrees. Colonel Blacker regrets not 
having heard of any other observation of this phenomenon at a 
greater distance, whereby he might have estimated its absolute 
height. As, however, it did not apparently move with the velo- 
dty of ordinary meteors, it was probably at a great distance, 
and consequently of great size. So long as Colonel Blacker be- 
Iield it, which was for five or six seconds, its motion was steady, 
its light equable, and its size and figure permanent. It latterly, 
however, led a train of ^^parks, soon alter which it disappeared 
suddenly, without the attendant circumstance of any report 
•udiblc in Colonel Slacker's situation. Colonel Blacker cw- 
cludcs his paper with some interesting observations on Ititninous 
tneteors : and considers them of perpetual recurrence, although 
day-light, clouds, and misty weather, so often exclude them 
from our view. Of their number no conception can be formed 
l)y the unassisted eye ; but some conjecture may be formed of 
Iheir extent from the fact mentioned by our author, that, in 
unng his astronomical telescope, he has often seen what are cal- 
led falling stars, shooting through the field of view, when they 
were not visible to the naked eye ; and when it is considered 
that the glass only embraced one twenty-five thousandth part of 
the celestial hemisphere, it will be apparent that these pheno- 
inena must be infinitely numerous, in order to occur so frequent- 
ly in so small a space *. 

8. Waterspouts in the Irish C/iannel — Mr James Mackintodi, 
on accurate and intelligent observer, keeper of the Lower Light- 
house on the Calf of Man, in his monthly report to Robert St&- 
venson, Esq. engineer to the Northern Lighthouses, mentions, 
that " on the morning of Tuesday the 14th November (1826), 
at a quarter to ten o'clock, he witnessed a remarkable pbcnome^ 
non. The morning was clear, the wind from the east, inclining 
a little to the north, when he obsenred a column of water riang 
from the sea, oft' Kegger Point: this column was about the 

■ On Ihc subject of felling stnrs seen during the day, see previous Num- 
n of thia JoumuL The work of Brnndea alTords much itiformation as to 
It number of luminoua meteors always moving through the atmosphi 
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height aiid diameter of the lower lighthouse tower (which is 
SO feet high, and 18 in diameter), and there was the appearance 
of a smoke or fine spray on the lop. Tt seemed be in rapid re- 
volution, and likewise made great progress out to sea, maintain- 
ing the same figure till lost in the distance. This first column 
was immediately followed by a similar appearance from the 
same point, and which took the same direction. Fahrenheit's 
thermometer was at 4(1" ; and the barometer fell to Hl&.SS, on the 
evening of Monday the 13th, but had risen to 29-46 when the 
water-^iouts were observed on the morning of the 14th. 

3. Winds in the Polar Regioiui. — A decrease of wind inva- 
riably takes place in passing under the lee, not merely of a close 
and extensive body of liigh and heavy ice, but even of a stream 
of small pieces, — and so immediate is this effect, that the mo- 
ment a ship comes under tlie lee of stich a stream, if under a 
pr«ss of sail, she ri^ts considerably. Another remarkable fea- 
ture observable in the Polar Hegions, at least in those parts en- 
cumbered with ice, is the total ab^nce of heavy or dangerous 
squalls of wind. I cannot call to my recollection, says Captain 
Parry, in tlie Polar Regions, of such squalls as, in other cli- 
mates, oblige the seaman to lower his topsails dunng their con- 
tinuance. — Parry's third Voifage. 

We verily believe, that, at the Pole itself, neither wind nor 
tide, run nor snow, thunder nor lightning, will be found to 
exist, — or, if any of them exist at all, it will be in the smallest 
possible degree. — Barrow- 

CrtKMISTEV, 

4. Tlie presence qf anvrrud and vegetable matter, or emaiia- 
tions Jrom them, Jiot necessary Jbr the formaliott ofNUre. — 
M. Longchamp, in a memoir read before the French Academy 
of Sdences, endeavonrs to shew, in opposition to experiments 
considered as correct, I, That nitrates are formed in places 
tliat contain neither animal nor vegetable matter, and which 
have never beer, exposed to emanations from '*- 
That the nitric acid is formed in the open air, in 

contain not a trace of animal or vegetable n 
the nitric acid is formed entirely from th* tli 
iWBphere. 
'£^HFCToeEU — UECBMBCii 1896. ^^H 
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5. Phosphorut in AV/ip.— Rqieated trials, we are^ Udd, iy 
Von Mods, have proved, that the roimdish and Icungidi veiiii^ 
found in the varecsoda or kelp, after the removal dP the nattar 
soluble in water has been removed, are prindpally oomposedof 
phospbcvus. 

GEOLOGir. ^ 

6. Geognostical Structure cf the Country around Darwmr. — 
^' The following geological fact id curious, whether new cm* not 
The eastern part of this country, which we call theDooab, iseolii- 
posed of granite, which is succeeded to the westward by an im- 
mense series of scliists, extending the whole way to the sea. But, 
between the granite and the schists, is a considerable tract of 
country, consisting of what I would call pseudo-granite, whkh 
is the debris of the original granite, again consolidated. It is 
composed of felspar, quartz, and mica ; the grains of which are 
not angular, like fresh crystals, but are rounded by attridott; 
and I have a s|)ecimen with an imbedded mass of felspar about 
the size of a pigeon^s egg, completely worn into a round bait. 
From this description, you cannot doubt that this is not original 
granite. And now for my curious fact : This consolidated de^ 
bris is almost every where intersected by small veins of quarts, 
or of quartz and felspar mixed. Nor have these veins origina- 
ted from subsequent eruption % for they intersect one another in 
all directions, and often terminate in two ends, in a small pcnr- 
tion of rock. Moreover, this rock often displays, in a slight de- ' 
gree, a schistose structure, especially when acted on by the 
weather. There are a number of masses of original granite im- 
bedded in this consolidated debris ; and, in those places where 
the latter displays the schistose structure, the imbedded maafies 
have the schistose consolidated debris; or, if you please, die 
pseudo-granite, surrounding it like concentric lamella?. Then 
fSsicts appear to prove, that a new arrangement of partidea him 
take place in solid bodies, giving rise to crystallization^ and to 
different kinds of structure in rocks. There is a curioas fint 
mentioned by Dr Clarke, in his Travels in Greece, which strong 
ly confirms this opinion, viz. that the enormous stalactites in dbe 
(rrotto of Antiparos, which have been formed by the gi^od 
deposition of lime-water, offer concentric layers only towavdbi 
their superficies, their interior structure exhibiting a complicitid 
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crystallisation. You will at once see that this fact, being esta- 
blished, will prove of importance in enabling us to explain many 
appearances which have hitherto puzzled geologists in their at- 
tempts to account for the origin and formation of rocks."— £rt- 
ter Jrom Alexander TuriibuU, Esq. Civil Surgepn, Dartaar, 
East Indies. 

7. Account of a LUicUidileJbuitd at Solenltqffen. — Last spring 
there ivas found in the famous quarries of lithographic limestone 
at Soicnlioffen, near Pappenheim, in Bavaria, a beautiful petri- 
faction of an insect of the genus Libellula, represented at Fig. i. 
n. 3. Tliese quari^ies are already well known, from the nume- 
rous fossil species of marine Rud fresh water animals tliey contain. 
The body of the fossil libellula is disposed in the direction of 
the slaty structure of the limestone, and is distinguished from 
the stone in which it is contained, not by any particular colour, 
but iia greater smoothness. The head is roundish, and not very 
broad. The neck and the first pair of legs are distinctly visible, 
but the other feet were not seen. The thorax is the most pro- 
minent part of the animal, but becomes gradually flatter towards 
its extremity. The (bur wings are spread out, and very well 
presei-vedj and single veins are observable in some of them. The 
abdomen is cylindrical, is thinner towards the middle, expands 
again, and terminates in a notch. The globular head, the hori- 
zontally exjmnded wings, the cylindrical abdomen, and the total 
habitat, shew that it belongs to the genus Aeschna of Fa- 
bricius, and is distinguished from the Aescfma grandis only by 
its greater size. The insect just mentioned, measuring from tip 
of one wing to tip of the other, three inches; whereas in the 
fossil species, the length is threj and a half inches, and all the 
other parts are in proportion larger. In the same block of stone 
with the fossil libellula, was a small asterias, or sea-star,— a fact 
which confirms the mutual occurrence, in this rock, of land and 
marine animals. — Vide Lconhardfs Ztttsckri/l. 

8. Bed? of Scaskelh, nearly in afresh st- """* feet above 
the level (jf the Sea. — The following ob' Ber- 
zelius), which I had an opportunity '■' west 
side of the Scandinavian peninsula ional 
proof of the gradual rise of the ve the 
level of the sea. It is known id iu 
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the islands at Uddevalla, and also on the whole flenrxoflrt of 
Southern Norway, there are here and there iMinka. oC.^ei- 
shells, sometimes 200 feet abov^ the present level of the m 
The shells are, in general, well preserved, none aie <^«Jfg* ^ 
or weathered, and all of them are of species that still IWeJii 
the neighbouring sea. The horizontal beds in wbidi thij 
lie, shew that they have been quietly formed here, and that 
they were formerly the bottom of the sea. One €)£ them, the 
Lepas bcdarmsy is always attached to the rocks of the cpast ; w 
that, during the motions of the surface of the sea, it is lBOB^pl> 
tarily above its surface. Brongniart, with whom I viated thoe 
banks at Uddevalla, remarked, that if the sea, at any tinae^^»- 
vered these places, that we would probably find lepades or bm- 
nacles adhering, if any of the rocks could be exposed.. W^ 
searched for exposed portions of rock, and soon found thevQi ^^ 
barnacles adhering, which had remained attached from the pe- 
riod when Uddevalla was 200 feet under the surface of the 
I consider this as the oldest and most certain of all those 
testimonies which go to prove that the Scandinavian land hat 
risen above the sea ; for a fall or sinking of the sea SOO feet 
around the whole coast is not to be thought of. What raises 
the land, and how and when will its elevation be finished? But 
who would venture to answer these questions ? 

9. Greenscmdjbrmation in Sweden. — Nilson has announced, 
in the Stockholm Transactions, the discovery of the greensaod 
in Schonen. It contains, besides univalve and bivalve marifee' 
shells, difierent fossil land plants. The green sand of Schonen 
may be considered as the termination of the great tertiary series 
of rocks which extends from Germany, under the waters of die 
Baltic, until it terminates in the higher lying parts of Schonot 

10. Coal ofHoganiU. — This interesting depoate ajqpears to 
occupy, in the geognostical series, a place between the <Jd oosl 
formation and that of the brown coal. 

11. HiU of Magnetic Iron-ore, — Menge describes a hill of .mitt- 
neUc iron-ore he met with at Kuschwa, in Siberia, 400 feet hirii, 
which rises through primitive greenstone. The iron-ore is aisb- 
ciated with sodalite and aug^te. On the west side of the mouii. 
tiun, he observed a remarkable amygdaloid rock, in which tli6 
basis is of garnet. The amygdaloidal masses are calc-9par, taA 
the vesicular cavities are lined with crystals of scapolite. 
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■•'^2. Hyeena Cave. — M. Billaudei, civil-en^ner at Bour- 
deaux, discovered in a quarry on the banks of the Garrone, a 
cavem, in which lie found a quantity of the bones of various 
animals, among them jaws of ihe hyiena, of the lion, or the ti- 
ger, and of the badger, bones of the fox, Stc. 



13. CrystaUizatiana nf Sulphate andCarlmnate of J j'ad observed 
byM.Hartmann. — The following forms of sulphate of lead (Prift- 
luatic Lead Spar) were obsei-ved in a scries of beautiful specimens, 
from a vein in transition clay-slate, near the smelting works of 
Tanne, five hourfffrom Brunswick, by the translator of Beudant's 
Mineralogy, M. Hartmann, and by him communicated to us ; — 
1 . (P r -f- M )3. P — 00 . very frequent in crystals half an inch 
in length, which are often tabular. 2. (Pr + 00)3- Pr resem- 
bling fig. 1 . Mohs's Treatise, vol. ii. 3. (Pr + x y Pr. P— oo . 
4. (Pr -I- x )». Pr + 00 . 5. P-|-«> . P. 6. (Pr -|- x f. Pr. Pr. 
7. (Pr + CO .)» Pt -(- 00 . P — « . Twin crjstals exhibiting 
the form represented in PI. III. Fig. 5. M, Hartmann observed, 
from the 5ame place, the following combinations of carbonate of 
lead, or white lead spar :— 1. P. S. P. (Pr -|- as )a. Fig. 54. 
PI. 91. Hauy. 3. M. 1. s, {Hauya Letters) 4. M. 1. f. u. 
Fig. 36. Hauy. 5. M. 1. s. y. Fig. 57. 6. M. e. 1. f k. u. 
Twin, or rather triple crystals, grouped according to the law in 
Fig. G5. PI. 93. Hauy, and the termination of the planes 
P. n. i. 

14. Geognostic Position nf Plalina in America. — Hitherto 
this metal has been found, in the New World, only in the alluvial 
districts of Choco and of Brazil ; but Mr Boussingault has disco- 
vered roundish grains of platina, mingled with native gold, in 
veins in the province of Antioquia. These veins traverse a 
formation of greenstone, diorite, and syenite. 

15. Jet discovered in Wigtonshire. — Beautiful specimens 
this mineral have been found between a bed of peat and v» 
clay, in the peninsula formed by I.och Ryan and the Irisli 
nel,, by Sir Andrew Agnew. 

16. Geogiiostical Distribution ^' Gold in the UraSat 
tains. — The gold-bearing districts in the Uralian tnouiA 
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almost universally composed of magnesian rocks ; of thefe^ 
^lost frequent is talc-slate, i^nd less abundant are serpentine ind 
ophite. The gold occurs either disseminated in these rddis, "or 
in quartz veins which traverse them, where it is generdHy'kdk)- 
ciated with varieties of iron pyrites, which ^are usiialfy auilk- 
rous. Beresowsk is a remarkable point in the Urals : the whole 
of the district is talc slate, surrounded by serpentine, and tra- 
versed in all directions with an infinity of auriferous qiutftz 
veins. In one place Mr Menge found gold in decayed^^|^ 
nite. Erdmann, in his account of the interior of Rusna, ^ves 
an interesting account of the alluvial gold of that ooutttryi' 'Iftc 
alluvial deposit, on the left bank of the Besesowkit, is ifidiit 
thirty feet thick, — ^thc upper layer a loam, underneath ^tftHdi, 
and forming the great mass of the alluvium, is sandy dP^iAiSeh 
the coarsest kinds are lowest. The gold occurs in Cbe'^tefid, 
and in largest quantity, in the deepest seated, and coariseM'va- 
rieties. Two opinions as to the mode of formation of thi^^yilii- 
vium have been proposed ; — according to the one, it is beBeved 
to be derived from the neighbouring hills, because it is Shter- 
mixed with masses of quartz, and fragments of brown iron .'oic, 
both of which occur in the mountains in the vicinity ;-— the 
other opinion, that it has been brought by a flood from a dis- 
tance, receives additional support from the circumstance! of it 
sometimes containing bones of tropical looking animals, and 
the gold being different from that of the neighbouring moun- 
tains. This alluvium, or auriferous sand, occurs chiefly on m 
east side of the Urals, extending from Bogislowich smeTting 
establishment, to the Polkowischen mine, an extent of itObO 
wersts from north to south. It is very rich in the^distnct be- 
tween Nischni-Tagilskoi and Euschtymskoi, and the distnct 
Lenowka and Lugoowka. There is over the sand a layer' of 
peat and black earth, 1^ archines thick. The uppermost bed is 
richest in gold, the middle less so, and, at the bottom, the gpld 
is scarce. The sizes of the single pieces of gold if^ch have 
been met with, are worthy of being noticed. The Groyemwr of 
Perm presented the University of Dorpat a specimen worth 
800 rubles. When the Emperor Alexander vi»ted the' Mmes 
of prenburgh, he was presented with twenty-nine dClBmnt 
pieces, one of which weighed eight pounds. In tjie rpfval 
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aines of Slatoust, there was raised, in April 18S5, within 
twenty-four hours, a series of beautiful specimens. Several 
weighed from five to nine pounds, and one sixteen pounds. 
This bed of sand also affords other metaJs. Soon after llie com- 
wencemenL (1819) of washing for the gold of the Urals, many 
grains were noticed amongst the grains of gold, — these were of 
magnetic iron-ore, iron-pyrites, lead-glance, brown iron-ore. Sec. 
In the year 18S3, Lubarsky detected along with these, also pla- 
tina, iridium, rhodium, and osmium. 

17. Geognostic situaiifnt of the Siberian Platina. — M. Menge 
of Lubec, one of the contributors lo our Journal, who is at pre- 
sent travelling in Siberia, gives the following account of the geo- 
gnostic situation of the Siberian Platina. Being very de»rous of 
examining the locality of that mineral, he proceeded to the spot, 
«n the western dde of the Uralian range, with (me of the officers of 
the mine at Nischnin Tagil. There he found primitive clay-slate, 
much traversed by quartz veins on the banks of the Utka. The 
ridge of the Urals where he saw it, was composed of Serpentine : 
at the foot of a hill, named Piigina, which is composed of ser- 
pentine, resting on talc-slate, lie found, under the soil, in decom- 
posed talc-slate, a quantity of platina associated with gold and 
native lead. Forty hundred weight of this slate afford half a poimd 
of platina. The slate is a compound of smoke-grey quartz and 
common talc-slate. Grains of platina were, in all probability, 
also disseminated through the quartz. The serpentine abound- 
ed in grains and wystals of magnetic iron-ore; and, in decom- 
posed varieties of the same rock, grains of platina, hut none of 
gold, were met with. On the east side of Fugina, the serpen- 
tine appears first in diallage rocks, and in this rock platina also 
occurs. North-east from Kuschwo, near to Nischnin-Turah, 
platina occurs in blue limestone, connected with disintegrated 
green porphyry. — The occurrence of gold and platina, in c 
tity, in serpentine and talc-slate, is a fact worthy of the a 

of those proprietors in Scotland, where those rocks abp 
in Shetland, and various parts of the mainland of Scotli 

18. Cordierile found in Norway, — This mineral 
met with in Norway associated with Wemerite, qiiai 
iUid mica. The pierre de soleil probably belongs to 
The Norwe^n cordieritc, when cut and polished, 
stellular opalescence, resembling that of the stellular si 
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■ao 'X\k"MagMiJicenl Crfjutoknf SuIfAale ofiroa, or GrttniK- 
SAroil-T^AMiougli tills rRineriil is nnl of rare occiuTencef HmI- 
-i4cim appears regularly ory^allized. Latdy cry stal b,- e k crtJmg 
ijn colcmr, transparencVt >^e, and form, the finest tpeciaum 
.^produced by art, were found at Bodenniaia in Bavaria^ hy/M- 
Moldenhauer, and nolicetl by Leonhawlt. ( // 

SO. Jaer'me and Iron-sand in Ckeikire. — " I send y^Wr/l 
bi^of m'lxed iserinc and iron-satid, which I have, a few daybUgf), 
traced quite across the Hundred irf Wirral in Cheshire, front 4^6 
.■liores of the Mersey to those o^ the Dee. 1 found -it jp*f^ 
years ago at Seacourse in that district, opposite to IjverpMt, 
litxne on the beach, and disseminated through a bedof cnilg^ 
tJii^ aandstone, which lies below ihe tiitck bed of liwm.'wlw^ 
-ferms the Cheshire soil at that spot. I afterwards traee44M^ 
-long the shores of the Mersey for several miles; and liU^l}tk;jp 
lA short marine eKcursiou to the islet of Kilberry, at the lOBtqlil 
of the river Dee, I was pleased to recc^ise my<c4d a«()«MP- 
tance, washed out erf" the sandstone rot^k which forma '^at 
listend, and the greatest jiart of the ridge of the HutidtiMi^ 
iWirral. I conceive this stone to be the Millstone Gnt cfdK 
'English geologists. Its upper lied is almost a farcilite, Aon 
trontaining many nodules of quartz, and occasionally aoswofia 
reddish felspar. It forms the ridge of Bidslone-hilLmi^iiif 
Wallesey. At H 1 the rry Isle it hes just under the scanty soil, 
and rests on a much softer red sandstone, which appears to b« 
identical with that on which Liverpool stands, and wbich^utf 
off the coal-measures in the coal-fields at St Helens and Vt^bOu 
ten miles east of Liverpool, as well as that of Neston in ^inm> 
on the shores of the Dee, opposite to Flint, and the portipDs vf 
that same basin on the Welsh shores of the Dee. Itideetl, in 
Liverpool the hard upper bed baa been quarried as miHsttmes, 
while the under red or yellow sandstone, is much charged wilh 
iron, and frams but an indifferent building mateiial, which rfad- 
lily corrodes, when exposed to the weather." — Letter ^ront , Or 
Traill, Liverpool, to tke Editor. iirin-- 

" 91. Bismuth Cobalt Ore. lC.Tiemal Characters. — Cttleih* 

intermediate between lead-grey and steel-grey ; lustre mtnall^ 
and. glistening or glimmering; texture radiated, partly 'jfotfi ^ 
lar, partly parallel It twratchcs Buor-spar, but this deg^e^^df 
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JlBidaew is occBNoned by iotennuicd quartz. Streak dull, co- 

-tbur not changed, but tha pDwder koiIh. Spedfic grftvity :s 4l5 

q«»*tfc7. ——Chemictd Characters. — Before the blowjupe on chu-- 

-lODrii'givca out white vapours of arscnious acid j depositsonit 
M yellow crust, during which t)ic ore becomes uf a brown colour. 
Wheu well roasted before the blowpipe, and then mixed with 

•gtns of borax and melted, it communicates to it a smalt blue 
eriour. If some small pieces of tiie ore are exposed to a low red 
htat in a glass tube it atlurds a considerable quantity of arseoianis 

'arid. Cmstituenl Parta.—Arsemc 77.9602; ooball 9.8866; 

ifan 4,7695; bismuth 3.8866 ; copper 1,3030: nickel 1.1063; 
WIphur 1.0160 r= 99.9^2. The characteristic ingredients of 

'titl^'OTC are arsenic-cobalt and arsenic-bismuih, a combinatitm of 
tb<!6^ metals hitherto not met with in the mineral kingdom.>~>-^ 

•^tograpkic' Xrluatkm. — Has hitherto been found only at Shnee- 
berg in Saxony.— We owe our knowledge of this mineial to Mr 
K«rst«n of Gottingcn. 

'-'^Sa. Selemttm in liid Copper Ore. — Kersten of Gottingen, 
on exiKwing the capillary red cojiper ore of Hheinbreitenbach to 
the blowpipe, perceived a seleiiiferous smell, which, on farther 
examination, he found to be owing to tlie presence of selenium 
in that ore. The capillary red copper ore nf the Bannet he did 
Ttot find to contain any selenium. 

Wl ^j' HYUEOGSAPHY. 

''")S3. Discovery of a Ne-j) Subslanre in Sea Water.— M. Ballard 
'iff^ontpellier, has discovered a peculiar substance in sea-water, 
'Uhich he names Brome, and considers it intermediate between 
Iodine and chlorine. It has a disagreeable smell ; hence its name, 
from (35"/"( (ftctor)*. It occurs, in very small quantity, in sea-wa- 
ter : even the mother water of sail water conlmns but very little- 

* Brptne ia fluid al the average temperature of,the atrnDsjihcre, and even 
'UlB*'below 0* centij{. In quantity Ra colour h reddish -bro wn ; in snUU 
quRstity it ia hyadntb-red ; cnbur of Its Tupour exactly limilaT ht.f 
«r,nitntua add. It Uvery vo)atUe,«i(l ia converted Into v^wiu* at 43* 
Stnell 'ery strong, resembling that of chlorlije ; its density about " 
sticiys colour, as chlorine Joes, and is soluhle in wnter, alcohol, 
TTeigfit of Its atom !»,!I2I1, that of oiygen being 1. It forma intert 
pounflh With different substancw, and is an active poison. 



I 
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Marine plants aDdammals tii^o ooQlaiii Brontck .T|ie aahes of 
Iha JonOma violaeea affofded: minute portiom q£ i(;» dUo jjbe 
WDtfaee^water of bariUa, employed for theprepanitian of iadimti 
and it vat detected in a mineral water from the JSastem^ f^ 
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M. lodine andlAihian in the Mineral Springs qf TUM^ 
dbreiAatf ai Kreuixnach^ — ^M. Mettentreimer of Fjwikfqirt»>,^ 
Reeled in tt^ waters of these springs^ of which the. /pr}Dci|pl 
constituent parts are muriate of soda, muriate of lime^ «n4 JiU- 
riate of magnesia, also iodine and lithion. ......... 

9&.Thicknesa cfSdU Water /c^.— Lieut^iant Bosa tried t^ 
^h^t^mmui of the salt water ice during different penods of .t^ 
wintar, bjr cbggtBg holes in that formed upon the cmal by lihifib 
the^ibtps had entered, and found it to have increased ip thei^ 
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ZOOLOGY. 



26. Sword Fish coMgld in the Frith of Forth. — Mr Slight, 
one of the assistant engineers under Robert Stevenson, Caq. hjEis 
sent to the Cdlege Museum a remarkably fine specimen <if the 
sword fish, which was found, in the month of September hist, 
lying on the banks of the Forth between Stirling and AUoa. 
It is seven feet in lengtti ; perfect in all its parts ; and will form 
a most interesting addition to our Museum. 

27. IHscavery qf the CircukUion of the Blood inlnsede.j^ 
Carus of Dresden, the celebrated cpmparative anatomist, Iuul it 
is said, discovered the circulation of the blood in insects. 

28. Turf-Leech. — Weber has published an interesting.aoooii|it 
of a species of leeqh, which brings a great price, and is n^m^ jn 
the turf-bogs in Germany ; it is named Hirudo stagnalis. 



^^^K. Scientijic Intelligence. — Zo(^figy. 90.*) ^| 

■ 29, Notice ofiwo new species ofBriiisk Sponges — When on ^M 

the west coast of the island of Isky, in the summer of 1625, T ^M 

observed, at low water, many small pools, in the gneiss and ^| 



mica-nlate difTs near Portnahaven, completely lined with mille- 
pores, from whose elevated lobes large specimens of the Coral- 
Una officinalis, and tufts of ihe delicate (Jorallina nihenn, shot 
up their jointed branches. On the lower part of the rocks, I 
found some dwai'Ush specimens of the Sertularia pumila, and 
Alcyonium gelatinosumy clinging to the leaves of the Fuais ser- 
ratus and vesiculosus, and, along with some flustrte, adhering 
lo the euplike porrions of the Fitcus hreus ; the deei>er parts 
iKtwecn the precipices waved with lofty forests of the Fv^ua ptd- 
malus. At the bottom of the clift's, which are excavated into 
fearful caves, and long narrow coves, by the action of an ever 
tempeatuous sea, I perceived, amidst a rich display of jnsrinc 
vegetation, numerous specimens of the Spongia papiUaris, 
and of the Spongia tavicntosa, which appears to be only a> 
variety of the same species. My attention was attracted at 
this place by a substance of a deep blood red colour, about 
two inches in diameter, and spread as a thin layer on the un- 
der surface of one of the rocks. From its dangerous situation, 
I could only obtain some particles of it, sufficient, however, to 
show that.it was a species of sponge hitherto unknown to me- 
This summer (1896) I met again with the same blood red spe- 
cies on the shores of lona, and abundantly on Staffa ; and on 
landing at ebb-tide at the entrance of the spar cave (Macalister''s 
Cave) in Skye, I found it in large patches on the under surface 
of the slaty projections, on the left side of the cove, which leads 
up to these magnificent subterranean vaults. I have represented 
the form of its spiculum magnified fifty times, (PI. II. fig. 9.) ; 
and as the concurrent opinion of my friend Dr Fleming leaves 
no doubt in my mind of its being a new species, I have termed 
it Spongia sanguinea, from its vejy striking blood-re'' 
in the living state. It spreads on the under surfacp 
the extent sometimes of six inches in diameter, 
of more than half an inch, and it has alwajr 
colour. The genaral surface is flat ; but, on 
it is found to be covered wilhnumerous sm 
depressions, and Ihe fecal orifices, which a 



I 
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' \ire always obsened in the depressed parts. The pord arB«wy 
'minute, and appear like perforaiions made by needles of ^if- 
\ 'iferent sizes. This species feels very slimy when torn, anil 
I Vbounds nearly as much with parenchymatous matter as >tbe 
I 'Spongia panicea, to which it has a close affinity in its g&ter^ 
I .ilbrm and habits. Its spicula are sUicious, rather loi^, (takingaJ- 
I -ways that of the SjfongiUaJriabiMs (PI. II. fig. 1.) as a standard 
I of comparison), curved, equally thick throughout, obtuse at oae 
I ' end, and pointed at the other, (see PI. II fig. 9.). The spicu- 
I jlom which I have represented in PI. II. fig, 3., belongs to « 
I ^nge, which I likewise believe to be an undeeciibed British spe- 
1 ocs, and which I have named Sponffia cinerea, from its re- 
I laiarkable blackish ^y colour. I met only with a single speu- 
I '3Den of this nesnle species, about two years ago, in the Firth jof 
I jPorth, and I have not since observed it on any other coast, . ll 
I ^Tew on the inclined »de of a rock, had an irregular outJintv 
E'MUtd was about three inches in length, one in breadth, and bgiS, 
I 4n inch in thickness. My attention was attracted to this spq^, 
I feaen, from its perfect resemblance to a dark putrid sponge, l|U It' 
I -on immersing it in water, 1 found it still in a high state of .li.- 
I tality. Its surface was smooth, convex, fleshy and transparent 
I (Its pores required a lens to be distinctly seen, and its fecal ori- 
I .fices were few, very large, regularly circular, and lay rather 
I -deeper than the general surface. Its spicula were remarkably 
I inuform in size, rather small, curved, equally thick throughout, 
I punted suddenly ai both ends, and silicious, (see PI. II. fig. S.) 
I — Dr GraT4. 

I . SO. Souili African Museum. — (1st Series.). The attention 
I at the public is particularly requested, by Dr Smith, Superinten. 
I (lent of the South African Museum, to the following Queries, 
I md information on the points to which they allude is most ear- 
I testly solicited from such individuals as may have had oppol't^^,, 
I iBtJes of acquiring it. 1. Does ilie Tiger Wolf, or wjiat i^ ,^ 
I generally denoininated the Cape Wolf, carry away its prp^^ ifyCni 
I does it always devour it on the spot where it first finds it ?., Jg, , 
I If he ever carries it away, what seems to be his reason ot.fem-^ 
[ aons for 80 doing.' 3. When he happens to fall in with WpMiii 
than he can at once consume, does he simply abandoD the qui 
plus, or does he carry it away ? 4. When they have younj 
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how do they furnish [hem with food ; ihat is to say, d9 the^ 
carry away a portion to tticir haunts, or do they first s\v^1k>w 
tile whole, ami then regurgitate or bring up a portion of it^op 
their return, for the purposea stated? 5. Are bones ever foiji;^ 
in holes, or in other spots, which form the resort of Wolves,; 
and if so, do those ever occur in great quantities^? 6. In what 
siquation do the Cape Wolves generally live ; that is to sijy^ do 
they always remain exposed in the open aJr ? 7. Does tnofe 
than one ever resort to the same habitation ; or are tJiey ever 
found in considerable numbers in large dens? 8. At what age 
and size do the young generally begin to accompany their dam 
in search of food ? 

31. South African Museum. — (2d Series.) dnt of the. Vpriy. 
ous important communications which have been received as {in- 
swers to the preceding inquiries relative to the wolf, the fotlowliig 
additional queries have been suggested. 1. Does the wolf ey^r 
attack the human species ; and if so, under what circumstance 
are such attacks generally made, — that is to say, does hunger, 
i-age, or some other particular state or situation urge them? 
2. In those parts of the country where the Wolf generally sleeps 
in the open ^r, does he form any sort of artificial bed for hii^ 
self; or does he simply lie down on the natural surface of the 
ground ? (In a very interesting communication lately receiveti 
from Mr Wenlworth of Wynberg, it is stated, upon most re- 
spectable authority, that they usually form slight hollows in llie 
ground for their sleeping places, somewhat similar to those th^t 
are occasionally made by dogs for like purposes.) 3. If Ije 
pursues the former plan, are such formations ever observed in 
considerable nuniltera about particular spots ? 4. How many 
young haa this animal generally at a. birth ? 5. During what 
particular lime or times of the year have they their young ?. 6, 
Are they, when at their full growth, ever met with in^con^ 
numbers together ; and if so, on what occa^on ? T. 
ever swallow clay ; and if so, under what circums 
In what sort of weather is the wolf most free 
ing, and most destructive ? 9. Are animal 
I'er from his attacks during moon-light tha 
is the reverse the case? Amdbew Smith, 
—The perusal of the above interesting (j 
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by ISir James Macgrigor), circulated throughout South«ii Afri- 
ca, by Dr Smith, whose zeal and activity in evttj this^ a|j|jBiit , 
taining to the Natural History of Afiica, cannot be tab m^ch 
prised, will interest our readers. 

8S. Narcotic Spider. — In the caves in Pennstylvania, thew 
is found a black species of spider, spotted with blue over its db^ 
domen, and which has been given internally with success in cerUun 
fevers. It has the narcotic property, although in a less de- 
gree than opium. Mr Hentz, who relates this fact, mentions 
another species of spider which possesses a similar property in 
America, in whicli it is also indigenous. Spiders are known 
that have the property of raising blisters, and others whicb, on 
being swallowed, have caused an excitement of the genital or- 
gans like that produced by cantharides. — Journal de Phar- 
made. 

SS. Power qfilte Stomach of Birds. — M. Constantin, in the 
Archives of the Society of Pharmacy of Northern Gremumy, 
mentions as a remarkable example of the power of the stomach 
in resisting a mass of undigested matter, a fowl in the stomach of 
which there were found three large pieces of flint, three inetal 
buttons, fourteen iron nails, several of which were still veiy 
sharp, and a great number of small stones. With the excep- 
tion of some slight scratches on the inner membrane, the 8t0!> 
mach was in its natural state. 

34. Vulture shot in Somersetshire. — Our intelligent frioid 
W.C. Trevelyan, Esq. informs us, that a vulture was shot in June 
last, at Kilve, near Bridgwater, in Somersetshire. It Mras first 
observed walking on a road, and, on being pursued, flew towards 
the coast of the Bristol Channel, distant about a mile, when it was 
found sitting on the beach, and shot. It had recently gwged 
itself with a putrid lamb, which may probably have been ibe^ 
cause of its allowing itself being approached within shot : on 
opening it for the purpose of stufling, the smell was excessively 
ofiensive. Another bird, apparently of the same species^ wmi 
seen near the place where this was killed, but it evaded pursuii - 
The specimen kiUed measured A*om the tip of the beak to thecvd 
of the tail, 9, feet 3 inches ; from the tip of one wing to the lip cf 
the other, 5 feet 6^ inches. A notice of the interesting fiu^ 
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here recorded, was dmwn up by Mr Trevelyan's grandfather, 
and appeared in the Newcastle Courant, of the 21st October last. 
35. Oi^ntic Orang Outang. — A female of the Gigantic 
Orang Outang, has lately been met with in Sumatra, and brought' 
from thence to Calcutta, where it has been examined and de- 
scribed by Dr Abel, 



36. Irish Furze^ Broom, and Yew. — It is not generally 
known that Iieland possesses varieties of the furze, the broom, 
and the yew, very different from any yet found in Great Bri- 
tain. The Ukx europteu^ of Ireland is more upright in its 
growth than the common plant, more compact, but much softer, 
and acarcel)' prickly to the touch. The Irish broom is very re- 
markable, and seems to be really a different species fnim Cytisus 
scoparius, (Sparlium scoparlvin, anct. J. This ia characterized 
by the pod being glabrous on the sides, but furnislied with a 
margin of short woolly hair. The Irisli one has the pod so to- 
tally covered with long woolly hairs, as to appear at a distance 
like balls of white cotton. It in all probabibty will be found to 
be Cytisus grandiflorus, a species hitherto found only in Portu- 
gal. Lantly, The Irish yew is merely a shrub ; the leaves are 
not distichous, as in the common Taxtis baccati, but areqnnter- 
nate. Of all the three, the British varieties are also found iu 
Ireland, the above mentioned being rare. 



37- Easy mode nf Cuttifig Glass. — Mr Buchner of Mayence 
describes in the Archives of the Society of Pharmacy of Nor- 
thern Germany, a method of cutting glass, which is as follows: 
A thin card, one, two or three inches broad, is glued to 
glass in such a manner, as to cover the line in which the 
ture is intended to follow, in its whole extent. When the . 
dry, a line is traced upon it by means of an iron or Steel 
taking care to cut it down to the glass. In this groove a 
is then placed of a line and a half or two lines diamei 
brought roimd the vessel. The Inner is steadied, and tw( 
laying hold of the extremities of the thread, move it 
backward and forward upon the glass. In iess than a i 
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ftod when the thread begins to smoke, the glass cracks, 
author attributes this effect to the development of electricity, 
since, in litis case, he says, we cannot admit an alternation of 
oold and heat, as takes place in other methods. The thiol 
jneces of glass may be cut in this manner. 



NEW PUBLICATIONS, 
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1. Maikematk-1 practically applied lo the Useful and fine 

by Baron Cmasles Dafiv, Member of the Institute, of die 
Academy of Sciences, kc. Sec. Adapted to the State of til 
Arts in England ; by George Birkbfck, Esq. M. D., Pre. 
Bident of tile London Mechanics' Institution, he. &c. 
Since the publication of our last, some of the first nuiDben 
of this truly interesting work have made their appearance. ' A-^ 
work of the kind has been long a desideratum in this coaBtH^i" 
and con^deriiig the high characters both of the author ud' 
translator, we have reason to expect that it will be such as th* 
title bears, and productive of the happiest eflecis ihroii^wm 
the British empire. Though written in a masterly style, it at 
■ame time possesses all that simplicity and perspicuity which 
BO essential to such a work, and characteristic of true science. 
It is remarkable, that our operative classes should have bo 
kept before our continental neighbours, for practical skill 
arts and manufactures, whilst we have in general been 
behind them in a scientific point of view. The present work" 
well calculated to rescue both parlies from these equally unpttv 
fitable extremes of abstract speculation, and of human cre»tuR& 
labouring like inanimate machines, without understandiai 
rationale of their operations. At same time we are sure, 
those who have made considerable pro^ciencj in science, will' 
lose their labour by perusing this work. The specimen wl 
we have seen both of the printing and engraving is excellenL 
But to most readers, tlie value of such a work would be almoit 
doubled by using cuts inserted in the letter-press iastead <^ 
plates. In this way, not only the task of seeking out the itguR, 
but the far more irksome one of separately carrying every 
or letter between the figure and plate, would be in a 



Scientific Intelligentx.—Netti Publications. 
measure saved. In books of geometry, plates, especUJIy fola 
ooes, are uflen fluttermg in rags, whilst the work is otherwise 
entire. Boron Dupin is entitled to great pr^se for the pains (le 
has taken to give a clear expo^tioo of first principles ; and, in- _ 
deed, the student who considers the first rudiments of any 
science below his notice, is not likely to become a proficient. 
We thinkj however, that some improvement might still be made 
among the definitions. Thu£, page 4, " A right line is the 
shortest distance between any two points." This, to be aure^ is 
a characteristic feature of a straight line ; but unfortunately, it 
is of no use at the outset of the elements of geometry. To sup- 
ply the place of Euclid's tenth axiom, a second clause ia added 
defining a right line to be " that which we trace by always pro- 
ceeding in the same direction." Now, the terra direction has 
ntore need of definition tlian tlie other ; and we know of ng 
mode ol' defining direction, but by help of a previous knowledge 
ofa Btfoi^U lijie. The tenth axiom of Euclid, or its coiirer^, 
forms the only definition of a straight line which has aajef 
been found of any use in demonstrating the first propositions ui 
geometry. It has therefore been adopted in this form by some 
authors of great note. In works exclusively devoted to elemen- 
tary geometry, the demonstration of Euclid's twelfth axiom is 
usually passed over as impossible ; and this makes it somewhat 
curious, that, in page 18 of Dupin, a demonstration of that not- , 
able theorem, on which so many have foimdered, should have 
been attempted, aa if it were a matter of no difficulty whatever. 
The. demonstration, however, is not new, but it is not exactly 
^ven in its true colours ; for nothing is stud of the infinite mag- 
niCudes of the lines and areas on which the whole force of the 
reasoning depends. A fairer representation of it may be seen 
in Professor Duncan's " Supplement to Playfair's Geometry and 
'WotA^Algebra^ Tliis singulardemonstration is somewhat allied 
to the method of eshansdon, though not by infinitely small qutt| 
tities; but areas iri^ni^^/^ ^fii^ intercepted lietwcen liqes. 
infinite lengths ; and it is therefore doubtful if ii be quite w 
siWe towards the beginning of the elements of geometry, , 
itf?feed it could be allowed in the higher branches of that, i 
I* abort, it is such as neither Euclid nor Archimedes wouL^ 
tolerated ; and we are not sure if the modern supporters fli 
OCIOSSB — DECEMfi£& 18S6. Q 
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ancient geometry be disposed to treat it with greater courtesy. 
At same time, we have here some admirable specimens of the ap- 
pHcation of the doctrine of parallels to the most useful of pur- 
poses. At page 83, the translator pays a high compliment to 
the French nation, on account of their skill in ship-building ; 
and that they are well entitled to such encomiums we are not 
disposed to dispute. However, we beg to differ from him, in 
ascribing their success to the application of the mathematical 
sciences to the determination of the best form of a ship ; because 
all, the little all, that is known of the best form^ is merely de- 
rived from experience. An age probably will elapse, before the 
mathematical sciences can be appUed with any certainty to this 
subject ; for the laws of the resistance of water on a large scale 
are as yet only matter of speculation. The Dutch form differs 
exceedingly from the French ; and yet c(»npetent judges admit> 
that it is not on that account inferior in practical utility.* But 
notwithstanding these criticisms, we do not hesitate strongly to 
recommend this work, especially to such as are desirous of ac- 
qmring the practical use of mathematics whilst studying the 
elements of that science. 

2. Mr AvdvbarCs great Work on the Birds of the United States 
of America. — M. Audubon devoted 22 years of his life to the 
study of the Natui*al History of the Birds of North America. 
During the greater part of that long period, he Uved principaUy, 
and nearly alone, in the woods and wilds of the New World, draw- 
ing, describing, dissecting, and studying the appearances, habits 
and manners of the feathered creation. The result of this al- 
most unparalleled labour, has been a connected series of obser- 
vations equally striking and novel, and a collection of drawings 
admirable in execution, and absolutely marvellous in their repre- 
sentaUon of the living and intellectual attributes of the species. 

* The current century has afforded some notable instances of the abuse of 
mathenuititf*al science ; and in no case, perhaps, has the failure been more com- 
plete than in that of patent mathematical ploughs, scarcely one-half of which 
were ever used, but were consigned to neglect, and to be broken up for other 
purposes, like so many condemned wrecks. All the mathematical theories in 
the world axe of no use in determining the best form of that part of a plough 
which works under ground ; and we have no reason to expect that it will ever 
be otherwise. Like every thing else, mathematica are valuable, highly valiw- 
ble, only in their own place. 
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Each group, even each bird, by its attitudes and expression of 
countenance, tells in these drawings the story of its own in- 
stincts. Did our space allow of it, we could dwell long, and 
with enthuaastic admiration, on these fine displays of skill and 
taste, and, after all, would but embody in a feeble manner the 
feelings of thousands who have seen Mr Audubcm'^s jactures in 
the room of the Royal Institution in Liverpool, and in the Hall 
of the Boyal Institution in tbb city. We are delighted to 
learn that these drawings are to be published, and on a scale of 
magmtude never before attempted in similar works in this coun- 
try. Already 8eva*al of the plates, admirably engraved, and 
beautifully and chastely coloured, have been publicly exhibited. 
The w(Mrk, we understand, will api)ear in occasional numbers ; 
the paper dephantfoho, with 6 plates in each. The engravings 
will be accompanied with a quarto volume of letter press^ con- 
taining all Mr Audubon^s observations on the Natural History 
of the species, in the form of letters,— of which a very interesting 
qpecknen is given, in the history of the Turkey Buzzard in the 
preaent number of this Journal. 

8. The Aberdeen^ Leith cmd London Tide-^TablesJbr the year 
1827; bj/ George Imies^ Astronomical CaJctdatorn Aberdeen,^^ 
Mr Innes, so well known for his enthusiastic devotion to Prac- 
tical Astronomy and his uncommon accuracy in calculation, has 
just puUidied his Tables for 1827. This little work, now so 
indiqpoisable to mariners and others, although requiring no com- 
mendation firom us, we cannot allow to run its career without 
again expressing our conviction, from experience, of the perfect 
accuracy (and here every thing d^)ends on accuracy), of all its 
cakdations and details. 



List of Parents gramted in EngUmd^ Jroni \Sth September to 

l%th November 1826. 

Bept 18. To B. Williams, Norfolk Street, Strand, for an improved method 
of manufacturing Hats and Caps, with the assistance of machinery. 

Oet 4. To J. B. Chaid, Somersetshire, lace-manufacturer, for improvementr 
in machinery for making Net, commonly called Bobbin or Twi 
Net 
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To FaAKcis Hallidat of Ham, in the county oi Surrey, Esquire, 
for certain improyements on apparatus used in drawing Boots on 
and off. 
11. To Theodore Jones of Coleman Street, accountant, for an im- 
provement on the Wheels of puTuiges. 
18. To William Mills of Hazelhouse, Bisley, Gloucestershire, gentle- 
man, for an improvement in Fire-Arms. 
To William Cbubch, Birming^iam, fiir improvements in Printing. 
To Samuel P&att, New Bond Street, Westminster, camp-equipage 
manufacturer, for improvements on Beds, Bedsteads, Couches, 
Seats, and other articles of Furniture. 
To William Busk, Broad Street, London, Esq. for improvements 

in propelling Boats, Ships, or other Vessels, or floating Bodies. 
To James Viitey, of Shanklin, Isle of Wight, Colonel of Artillery, 
and George Pockock, of Bristol, gentleman, for improvements 
in the construction of Carts or other Carriages, and for the appli- 
cation of a Power, hitherto unused for that purpose, to draw the 
same ; whidi power is also applicable to the drawing of ships and 
other vessels, and for raismg weights, and for other useful pur- 
poses. 
N ov. 7> To B. Newmabch, Cheltenham, for improvements on Fiie^Anna. 
9. To E. Tbomfsok, Birmingham, goldsmith and silversmith, in im- 
provements in the construction of Medals, Tokens, and Coins. 
18. To H. Lact, Manchester, coachmaker, for an apparatus on which to 
suspend Carriage-Bodies. 
To B. WooDCROFT, Manchester, silk-manufacturer, for his improve- 
ments in Wheels and Paddles for propelling boats and vessels. 



List of Patents granted in Scotlcmdjrom Qth SepteTnber to Sth 

November 1826. 

1826, 

Oct 10. To John Poole of Sheffield, in the county of York, shojdceeper, 
for ^ certain ImiMX>vements in Steam-engine Boilers or Steam 
Generators ; applicable also to the Evaporation of other Fluids.** 

Nov. 2. To David Bamsay Hat of the city of Edinburgh, painter, and co- 
partner with Greorge Nicholson, painter in Edinburgh, carrying on 
busdness there as painters, under the firm ci Nicholson and Hay, 
for '' a new Process in Painting, for producing the appearance of 
Damask." 
8. To Theodore Jokes of Coleman Street, in the city of London, 
accountant, for << an Improvement or Improvements on Wheels 
for Carriages.*' 



P. Neill, Printer. 
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Biographical Memoirs of Charles Bonnet and Horace Be^ 
NKDiCT DE SdusavRB, Read to the Royal Institute of 
'* France, by Baron Cuvikr. 

Xmmkdiatelt after the new organization of the Institute, the 
first Class of Science, by a unanimous resolution, ordained a 
public eulogium to be pronounced upon the members of the 
Aeademy of Science, who had died during that fatal period, 
when all personal merit, all independent pre-eminence, were odi- 
ous to authority, and when none were permitted to be praised 
bat the oppressors of the country^ and their contemptible satel- 
lites*. 

' At the moment when we were meditating the discharge of this 
honourable office, a multitude of meritorious individuals present- 
ed themselves to our view. Among these shone forth with a 
nMN-e intense lustre, not only the happy geniuses, who, in these 
latter times, have opened up to science paths so new and so ex- 
tended ; but th(^, also, whose valuable talents have enabled them 
to di£Puse the light of knowledge, and teach men to appreciate 
its benefits. The Lavoisiers, the Baillys, the Condorcets, were 
the men who seemed more imperiously to demand our homage : 
but they were also men whose agitated life and unhappy end, 
would have aroused the remembrance of events which even yet 
excite too much grief. To expiate the crimes of that disas- 
trous period, it would have been necessary to repeat their history ; 
and this, we confess, we have not yet acquired sufficient courage 
to do. 

• The fatal period of the Revolution. 
JANUARY— MARCH 1827. r 
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Pardon us, therefore, ye illustrious shades ! if we first present 
to public recognition such of your rivals, as, from superior pru- 
dence, or a happier destiny^ kept themselves sheltered from the 
tempests of which you have been the victims. The day wilt 
apon arrive^.when we diall fully acquit* ourselves of the sacred 
duty. The hand which has repaired our evils, gradually sof- 
teus^ihe remembrance of them : it makes this q)ocK retrograde^ 
if we may so speak : soon we shall no longer be the contempo^ 
laries of yoiH* executioners^ and shall be able to speak of them 
as history.will speak. 

To^y I shall present a sketch of the life of two celebrated 
individuals^ closely ^ied by blood, and still more by their mode 
of life, and the amilarity of their labours ;^-Hnen who, m a 
country that had experienced convulsions long before ours, had^ 
yet commanded the respect of all parties, by their devotedness 
to science, and by the [M*acticis of peacefiU virtues. Charles- 
Bonnet, and Horace Benedict de Saussure, the two men to whom 
Natural History has been indebted in our days for such brillirat 
advances^, and solid improvements^ were uncle and nephew,^ — » 
tttppy family, to which a sdon already inscribed in our Jists^ 
stiU ensures^ for one generation mace aa h^rship of talents sa 
E|u*ely to be met with. 

Such phenomena in families^ could only happen in those small 
states whose independence is secured by the jealousy of greater 
powers. Confined within a narrow circle, freed of the care of 
providing for their safety,, neither war^ nor public offices, nor 
the other avenues to rapid success^ presented sufficient allure* 
ments to turn their minds aride from those long and silent la- 
bours which lead to celebrity in science. Being to themselves- 
their prop^ centre^ no great metropolis drew away the geniuses 
which nature jnxxluced among them y while their prudent eco- 
nomy, and the purity of thar manners^ prevented talents fjn»n 
being stifled by luxury. 

Such was the city of Greneva since the period of the Reforma- 
ticMQ ; and to all the advantages of its political situation, it ad- 
ded that of speaking the same language as those who, of all the 
other European nations, have carried civilization, among the 
upper classes, to the highest pitch, and who, moreover, enjoy 
that unrestrained liberty of inquiry which the Protestants autho- 
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me even in matten connected with religion. Its laws and its 
'Customs, in fine, guaranteed to the profession of letters so high 
a d^;ree of estimaUon, that the mere offices of instruction were 
ecmsidered as superior to all others. 

But if, in this country, human institutions are so favourable 
Id study in general, how muchonore powerfully does nature here 
excite the mind to the contemplation of her economy and laws ! 
How is the traveUer struck with admiration, when, on a fine 
aunmier day, after having forced his laborious progress over die 
summits of Jura, he arrives at that pass where the immense baan 
<£ Geneva suddenly expands before him ; when he sees dt a glance 
that beautiful lake, the waters of which reflect the azure hue of 
the sky still purer and deeper ; that vast expanse of low coun- 
try, so highly cultivated, and interspersed with such pleasant 
abodes ; those little hills, rising gradually above each other, and 
dothed with so rich a vegetation ; those mountains covered with 
Ibrests of perpetual verdure ; the towering ridge of the upper 
Alps, rising above this superb amphitheatre; and Mont Blanc, 
the monarch of the mountains of Europe, crowning it with his 
•enarmoils load of snows, where the arrangement of the masses, 
and the opposition of the lights and shadows, produce an effect 
whidi no description could ever adequately convey to the con- 
ception of him who has not beheld this wonderful scene. 

And this beautiful country, so calculated to strike the imagi- 
nation, to develc^ the talents of the poet or the punter, is per- 
haps still better adapted to awaken the curiosity of the philoso- 
pher, and call forth the researches of the naturalist. It is truly 
here that Nature seems to delight in shewing herself under a 
multiplicity of aspects. 

The rarest plants, from those of the temperate climates to 
those of the frozen zone, are displayed to the botanist within 
the compass of a few steps. The zoologist may there pursue 
insects as varied as the vegetation which nourishes them. The 
lake, from its depth, its extent, and even the violence of its mo- 
tions, forms to the natural philosopher a sort of sea. The geo- 
logist, who elsewhere sees only the external crust of the globe, 
finds there the central masses rising, and protruding on all hand 
through their envelopes, to disclose themselves to his viei 
Lastly, the meteorologist can there, at all times, mark the fo 

v2 
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mation of the clouds, penetrate into their interior, or raise bim^ 
self above them. 

But I perceive that, in thus painting the theatre in which 
the distinguished individuals lived of whom I am about to 
speak, I have unintentionally presented you with a miniature of 
their discoveries; and, in fact,*- their counfry is in a manner 
vividly impressed upon their works, even those which are the 
most comprehensive in xhm object : nor was it ever left by one 
of them,— -and if the other sometimes separated himself from it, 
it was always, to him the centre and point of comparison to 
wbicfa he^ referred all that he saw elsewhere ;-*>powerfiil influence 
df' first habits,— of which another of thar fellow-citizens has 
given a different kind of example, which the events that have 

agitated Europe have rendered too memorable. 

• 

Chables Bonnet was born in 17^, of a rich family, distin- 
guished for the important offices which it had filled. He was 
ihtended for the law, and received the education necessary for 
ipreparing him to practise that profession. A facility of concep- 
tion^ and a happy imagination, enabled him to make rapid pro- 
gress in literature and science ; but they did not at first permit 
him to devote himself with delight to the more abstract medita-. 
tions of philosophy, and still less to the study of all those forms, 
all those little particular decisions, with which so many codes are 
filled.- ^ 

This taste for agreeable ideas, fot easy, although ingenious, 
researches, ali^ady indicated a disposition favourable to the 
HXxxdj of Natural History ; and accident threw him entirely into 
tliat pursuit. He read one day, in the Spectacle de la Naiurey 
the history of the singular industry of the insect called the Lion 
Spider, Formica Leo, Vividly impressed with facts equally 
curious and new to him, he was not satisfied until he had pro- 
cured one of them ; and, in searching for this insect, he found 
many others which appeared to him not less interesting. He 
spoke to every body of the new world which had opened itself 
up to him. Being apprised of the existence of Reaumur^s work, 
be obtained it, after much importunity, from the public libra- 
rian, who was at first unwilling to trust it to so young a man. 
He devoured its contents in a few days, and ifan about every- 
where in search of the animals with whose history Reaumur had 
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liiade him acquainted. He discovered a multitude of beings, of 
vbidi Reaumur bad taken no notice ; and now behold him, at 
the age of sixteen, become a naturalist He would probably 
have remained so for life, had not his infirmities constrained him 
to give another direction to his mind. 

He entiled upoA the career of observation with gigantic steps. 
At the age of eighteen he communicated to Reaumur several in- 
teresting facts, and at twenty he submitted to him his beautiful 
difloovery of the fecundity of aphides without previous copu- 
lation. Nine successive generations, independent of sexual in- 
teffooorse, were then an unheard-of wonder ; but the admirable 
patience exercised by so young a man in determining the faet, 
all the precautions, and all the sagacity requisite tor such an 
undertaking, were not less wonderful. They announced a mind 
of which every thing might be expected ; and the Academy of 
Science thought it could not too speedily but inscribe the name 
of this young observer in the lists of its correspondents. 
. Soon after, a fellow-countryman of Bonnet^s presented a still 
greater miracle to the astonished world of science ; the history of 
the polypus, and its indefinite reproduction by cutting, were pub- 
liahed by Abraham Trembley. Bonnet immiediately applied the 
0ci8isK>rs to all the animaJs commonly called imperfect. He saw 
the cut parts grow again in land and fresh water worms. He 
also multiplied the individuals by dividing them, although no 
comparison could be made between their highly complicated or- 
ganisation, and the almost perfect simplicity of structure of the 
pdypus. 

In this manner, a power began to shew itself in animals, 
which had hitherto been regarded as peculiar to plants. It was 
by following the views of Bonnet that Spallanzani carried the 
proofs of this power to their utmost I'unit, when he caused the 
head, with the tongue, jaws, and eyes, to be reproduced in a 
slug,— «nd the feet, with all their bones, muscles, nerves, and 
vessels, in the salamander. 

This property, experimented upon in worms, presented Bonnet 
with several phenomena calculated to excite astonishment. The 
anterior extremity, on being split, afforded two heads, which, 
while yet scarcely fcmned, became enemies to each otlier. WJien 
the animal was cut into three distinct pieces, the middle piece 
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commonly reproduced a bead before, and a tail behind. But a 
sort of error of nature also sometimes manifested itself; the 
middle piece produced two tails, and being unable to nourish 
itself, was oondemnied to quick destrucUon. 

It seemed as if it were the destiny of Bonnet, that the hal^ 
formed ideas, and uncompleted attempts of others, should fur- 
ittsh him witb the subjects at great discoveries, and beautifot 
works; and, in &ct, it is less by. conceiving ingenious ideas than, 
by unremittingly pursuing their development, that the great 
geniuses have gained theii' cele^irity. The germ of the differen- 
tial calculus is to be found in Barrow, and that of the central 
fiairoes in Huyghens; yet Newton is not the less entitled to hold 
the first rank in intellectual pre-eminence. 

Some experiments, undertaken with the view of making 
shrubs vegetate without earth, and a conjecture of Calandrini^» 
n^avding the design of the difference between the two surfaces 
of the leaves of trees, led Bonnet to undertake his TraitS de 
TUsage des FeuiUes, one of the most important works on vf ge- 
table physiology that the aghteenth century produced. 

He not cmly found existing in vegetables^ in the highest de- 
gree, that power of reproduction, by which, frc«n any part of an 
organised body, the whole may at all times be reproduced; he 
also observed and investigated that mutual action of the vege« 
table and the surrounding elements, so well adjusted by nature,, 
that, in a multitude of circumstances, the plant would seem 
to act. f<^ its preservation with sensibility and discernment. 
Thus he saw the roots changing their direction, and ^tretch^ 
big themselves out in quest of better nourishment ; the leaves 
twisting themsdves, when moisture was presented to than, in a 
different dii^ection from the ordinary one ; the branches straight- 
ening or bending in various ways in search of purer or more 
abundant air ; all the parts of the plants moving toward the lights 
however narrow the apertures by whidi it was admitted. It 
seined as if the vegetable struggled with the observer in sa- 
gacity and address ; and every time that the latter presented a 
new allurement, or a new obstacle, he saw the plant bending it- 
self in a different manner, and always assuming the position 
most suitable to its wdfare. While the leaves formed the prin* 
dpal object of his reseaches, Bonnet examined also the functi(m» 
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kS the other parts of the v^etable. He shewed that there is no 
Guculatioii, properly so called, in plants. He made observations 
respecting the internal structure of the vegetable. He proved 
that pure water and atmospheric air are sufficient for nourishing 
plants,— a result which might have immediately led to the great 
discoveries of modem chemistry regarding the composition of 
"water and earbenic acid, had not a knowledge of many other 
jdienomena stiU been necessary to suggest the want of this solu- 
tion, and to pave the way for these discoveries. 

These researches occupied Bonnet for twelve years; and, 
from the scrupulous accuracy, and delicate sagacity so conspi- 
cuous in them, as well as the solidity of th&ir results, they form 
his best tide to distinction. 

What secrets might not such a mind have unfolded, after so pro- 
viising a commencement, haA nature left him the physical powers 
aecessary for observation P But his eyes, weakened by the use of 
the microscope, refused him their assistance ; and his mind, too 
active to aidure a state of absolute repose, threw itself into the 
£eld of speculative philosophy. From this period his works as- 
sumed a new character, and he now only treated of those general 
questions that have, in all ages, engaged the meditative faculties 
<£ the human mind, and which will probably occupy them as 
long as the world continues to exist. 

In the writings of his maturer age, however, we recognise, by 
the &cts which are ev^y where incorporated with them, and the 
isaxe with which he avoids losing himself in systems founded 
upon the abuse of abstract terms, the philosopher who has en« 
tared the region of metaphysics by the path of observation. 
The choice of Malebranche and Leibnitz for his guides, and the 
dbfcriminating selection which he made of their views, always 
recall to his thoughts his first pursuits. 

But what especially characterised them were those physical hy- 
potheses which he always added after having exhausted the field 
of observation, and by which he still seemed anxious to pi|||g3t 
to the mind objects of external perception, when the 
fused to present them to him. This necessity of 
most tangible ideas, which constitutes the true spirit 
nism^ had been carefully inculcated in the old A< 
and Bonnet had been impressed with it by his doiarespo 
with Reaumur* 




>» 
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We shall now give an account of these writings, not in the 
ordei^ in which he published them, but in that in which we may 
suppose him to have conceived them ; and, on reading them, it 
is obvious that a single principle must have predominated in the 
conception of all, and that the author detached its various parts 
in proportion as he judged them sufficiently perfect to be pubfc 
lished. V «• 

Although these works are not connected with our ordinary 
studies, yet they all belong to the individual whose character 
it is our object to delineate ; and we should present but muti- 
lated portraits of celebrated men, did we not trace, in its de- 
tails, and even in its aberrations^ the progress of their ideas. 

In Bonnefs youth, a great deal had been written on Grenera- 
tibn ; and this subject would, therefore, naturally occur among 
the first to engage his attention. ^ It was impossible for one who 
had seen nine generations of pucerons succeckl each other, with- 
out -males, not to be, like Malebranche, an advocate for the pre- 
existence of germs, and not to place them in the females. Hifi 
Considerations 8ur les Corps organises are almost entirely con- 
secrated to the defence of this system, and especially to an expla- 
nation, by partial hypotheses, of the phenomena which were at 
variance with it, such as those of hybrids and of certain mon* 
sfers. 

There is much talent in this work, in which all the objections 
are either* solved or evaded with more or less ingenuity. Desti- 
tute, however, as it was of all proper observations, it would 
scarcely have prevailed against the directly opposite hypothesis, 
which the eloquence of Buffon had rendered popular. But the 
indefatigable Spallanzani brought facts to the support of Bon- 
net's views, by shewing the young tadpole already existing in 
the egg of its mother before the male had fecundated it. Haller, 
who had long supported the idea of the formation of organised 
beings, by the action of organic powers, returned to the opinicm 
of germs, when he had seen that the chick is attached by innu- 
merable vessels to parts of the egg, which undoubtedly existed 
before impregnation. 

In another general work, entitled Contemplation de la Nature, 
Bonnet supported the proposition of Leibnitz, that every thing is 
connected in the universe, and that nature makes no leap ; but, 
instead of confining its application, like the German philoso- 
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pher, to suocesdve events, having the relation of causes and ef- 
fects, or at least to the mutual acdon and reaction of simulta- 
neous beings, he also extended it to the /orms of these beings, 
and to the gradations of their physical and moral nature. 

That immense series, commencing with the ruder and more 
simple substances, rising by infinite degrees to the regular mi- 
nerals, to plants, to zoophites, to insects, to the higher animals, 
to man himself, and through him to the celestial intelligences, 
and terminating in the bosom of the divinity ; that regular gra- 
dation in the development of beings, unfolded by the talent of 
Bonnet, formed an enchanting picture, which could not fail to 
gain many admirers. 

For a long period naturalists bu^ed themselves in filling up 
the vacuities which the want of observations, according to their 
view, still left in this scale ; and the discovery of an additionial 
link, in this immense series, appeared to them an object of the 
greatest interest. 

But, however agreeable this idea might appear to be to the 
imagination, it must be acknowledged, that, taken in this accep- 
tation, and to this extent, it has no real existence. Without 
doubt, the beings which constitute certain families have more or 
less resemblance to each other ; and, in some of these families, 
th^ne are, undoubtedly, beings possessing certain properties in 
common with members of other families. The bat flies like 
birds, the swan swims like fishes ; but it is neither to the last 
quadruped of the series, nor to the first bird, that the bat has 
most resemblance. The dolphin would connect quadrupeds 
and fishes still better than the swan would connect fishes and 
birds. Thus there are multiplied relations, but no one continued 
line; each being is a part which exercises a determinate in- 
fluence upon the whole, but not a link that would fill a fixed 
place in it. ' 

Bonnet would probably have avoided this illusion, had he ap- 
plied himself more to the detailed examination of species ; but, 
with other men of merit in his day, he participated in their un- 
just contempt for that ingenious art of distinguishing beings by 
certain marks, which was then proscribed, under the. name of 
Nomenclature. He was not aware that this art is in Natural His- 
tory the basis of all further inquiry ; nor did he conceive it to 
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be the path to a much more profound art of determining the in* 
timate nature of bdngs, by establishing rational and constant re-* 
ladons between them. 

At the present day, we find it difficult to conceive, how truths 
80 dear could have been misunderstood ; but, we must reflect^ 
that the principles of these truths were then presented in such a 
defective manner, dnd in so absurd a style, as could hot but dis- 
gust men of literary attainments, accustomed, in their writings, 
to please the imagination, in order to penetrate to the under- 
standing of their readers. x , • 

Bonnet belonged ccnnpletely to this last order of writers, and 
his Contemplation of Nature, m particular, is as remarkable for 
the pleasing vivacity of its style, as for the accumulation of facts 
which he has brought together, and presented under the most 
interesting relations. It is one of those books that may, with 
most advantage, be put into the hands of the young, as calcu- 
lated at once to inspire them with a taste for study, and reve-* 
rence for divine providence. 

His Essai de PsycKoJogief and his Essai andhftiqae sur les 
Faculiis de TAmey with whK:h he commenced the publication of 
bis speculative researches ; and his PaUngenesie PhUosophiquey 
with which he terminated them, are but little connected with 
Natural History, properly iso called ; and, for this reason, we shaH 
confine ourselves here to a very summary view of the principal 
ideas contained in these works. 

The author investigates the moral and intellectual being in 
the development of its faculties. He concurred with the Abb^ 
de Condillac, in the idea of determining, by a process of reason-' 
ing, what would happen to ati adult and healthy man, who, like 
A statue animated by degrees (or gradually endowed with the 
senses and faculties of a rational being), should receive succes- 
mely all the sensations in the order in which they would be 
^ven him ; and thus he developes the history of the mind, lead- 
ing it, in an ingenious manner, frotn the acquisition of the sim^ 
plest ideas of all, namely, those derived immediately from the ' 
external world, up to the creation of those which are the most 
abstract, and which, from their simplicity also, though of a dif- 
ferent kind, were so long considered as, in their origin, entirely 
independent of the senses. This was still following the path of 
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ation i but be soon diverged, as was bis custom, intp thai 
of bypolhesis. 

The undeniable facts, that external images arrive at the mind 
only through tbe medium of the senses, and that the senses act 
upon the mind only through tlic medium of the brain, led him 
to suppose, that the brain alone is the depo»tory of these images, 
and that it reproduces them for reminiscence, and cons«iuently 
also for reficctiou ; from which he inferred tbe necessity of a cor- 
poreal organ to ibe intelligent being. But, accustomed as be 
was from bis system of germs, to imagine organs so inconceivit- 
bly small as to belong to the thousandth order in organisation, 
it was rot difficult for him lo make this organ survive llio visible 
and terrestrial body. lie accounted for the phenomena of asso- 
ciation in the manner of Hartley, by supposing a mutual excite- 
ment among the molecules of the brain, analogous to the power 
which cords, when stretched in unison, possess of making one 
another vibrate. He admits, on the part of the mind, no action 
without a motive, as, says be, we seein nature no effect without a 
cause ; and liberty, according to bis view, is only the power of 
following, without restraint, the motives whose impijlse wo expe- 
rience. By this definition be easily defends, as may be imagined, 
moral liberty against tbe objections derived from the Divine 
Prescience. But, would not the term liberty be thus changed 
from its natural acceptaUon 'f 

It must be allowed, in fact, that Bonnet's ideas regarding the 
organs necessary for intelligence, and the motives requisite for 
action, singularly coinddc with those mainicuncd by Priestley, 
in support of what he, without he»tation or reserve, denomi- 
nates maleriaiism and necessity ; and yet Bonnet and Prieatley 
were both animated with a very lively feeling of reli^on; so 
true is it, that certain minds may connect opinions apparei 
the most opjxisite. Bonnet, in particular,, had, in the «>' 
his researches in Natural History, found tixj many prt 
agency of an overruling Wisdom, not to be conscious 
predominaiidg with him over every other. His p 
ner of conceiving organic phenomena, the pre-ex 
which he placed everywhere, rendered this agency 
cessary in his eyes, and the tendencies of his mind 
were always powerfully seconded by those of bis 
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It is in his Pcdinghiisief the last of his philosophical works^ 
that he best pourtrays the goodness of his character. The evik 
that exist in the present world, and the irregularity with which 
they are distributed, so clearly demonstrate the necessity of a 
future state of being, for the vindication of the Divine Justice; 
that he could not admit the one without the other ; and be had 
too often seen pain the concomitant of sensibility in all bcnsgSi 
to wish any of them deprived of this recompense* He therefece 
maintains, that the faculties of the inferior animals diall be so 
perfected as to render them capable of enjojring another Hfe^ 
and that our prindpal recompense shall be a proportional (fefc 
velopment of our powers. Thus, all beings will rise in the scale 
of intellect, and happiness will consist in knomng. The works 
of Gkxl appeared to Bonnet so excellent, that to know was with 
him to love. M- 

From this brief review will be seen the truth of what we h$^ 
already stated, namely, that his last meditations were strietif 
connected with his first ; that all of them, together, fmtn a gai 
neral system, embracing the whole of nature, and presentitig i< 
under images, if not always correct, at least always clear anA 
easy to comprehend. Those germs, multiplied to infinity, 
sometimes inclosed thousands of times within each other, somei 
times disseminated in the organised body, and always ready fot 
repairing the most unforeseen accident ; that original agency^ 
the Divinity ; that scale of perfections, and that ascent of de-t 
velopement ; that necessary, intermediate, subtle organ betweffli 
the mind and the world, the reservoir of the ideas, and the 
cause of their association ; that connection of motives and aodons 
in the moral world, similar to that of impulse and motion in the 
phy^cal, formed a system of highly wrought Cartesianisra, a 
philosophy adapted to the weakness of the human mind, which 
prefers suppositions to vacuities in the series of its ideas. 

It is obvious, that this necessity of the influence a£ motives 
would have rendered his moral system defective, had it not led 
him to infer the necesaty of a revelation, as an '^lltimate^al■l 
peremptory motive ; and it is with this inference that he cona 
eludes the series of his philosophical medita'tions. Havmg 
once drawn this inference, it is no longer difficult fen: him te deu 
termine what revelation is the true one. Thus, from being « 
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natutalist, he ultimBlely become a theologian ; and by a ^ugu- 
Ur progress, it was a doctrine closely allied at least to tliat of ne- 
oeanty, that conducted him to Christianity. 

In tradng the pn^ress of those niediUtiona in which Bonnet 
WW engaged, I have ^ven you a full portrwt of the man. To 
devote ooe^a-self with such constancy to speculative researches, — 
to aim at foiming out of hia own reflections a system of ideas so 
wbtle, — required a mind undisturbed by the concerns of this 
world, and not less tranqu'd witU regard to those of another; 
and, in fact, he preserved, during a pretty long life, that 
oompoflure of mind of which his writings bear the impress. En- 
joying an easy fortune, in the society of a mild and amiable 
wife ; called to honours in his native country, without being 
duH^ed with the cares of government ; esteemed by the power- 
fill and the learned of Europe ; beloved by those who had more 
intamale connections witt him, he tasted, without interruption, 
d the pleasures of the heart and mind. He had no children, 
but he bore an afiecljonate regard for some of his pujnls, whom 
he judged worthy of it ; — a kind of fathersliip, unattended with 
tbe chagrins which are too often attached to the other. 

It was thus that be passed his life without leaving his native 
country, doiiig good tb aU who surrounded him, and hoping to 
pnidui^ a greater and more general good by his works. Al- 
though his constitution had never been strong, yet his healtli 
remfuned ui^roken during an existence bo calm ; and it was not 
until he had attained the age of seventy-three that be died, after 
• gradual decline, on the 90th May 1793> 

The (3^ of Geneva, proud of having had such a dtizen, do- 
creed him puUic honours. M. dc Saussure pronounced his fu- 
nend n-ation. Two others of his pufnlB have published eulo- 
giunia full of the affecttonqjte admiration which animated all who 
aj^HDached him. 

But, next to his works, the monument which confers 
boDOor upon him, are those very men whom his ad 
wrnple oontribuied to form ; and we shall add a conctudinj 
tare to the [»cture of his life, by tradng immediately 
that of a nephew who was not less illustrious, and who, 
having carried his ideas over so wide a field, has made bal<i 
and surer steps in the more narrow career which he traced 
himself. 
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Horace Benedict de Saussube was born at Geneva, on the 
I7th February 1740, His mother was a sister of the wife cH 
Bonnet, and he soon become one of the favourite pupils of that 
philosopher. His father left some writings on agriculture. He 
happy penetration of his mother prescribed for him laborioas 
exerdses at an early age, which so little retarded the progress 
of his education, that he distinguished himself at college at the 
age of seven, became a candidate for a mathematical chair at 
twenty, and at twenty-two was appointed professor of philofio* 
phy. His preten^ons in these two departments of science suiB* 
ced of themselves to shew that his studies were at once varied 
and profound. Of this he gave an additional proof, the satee 
year, by chooidng a question in vegetable physiology as the sub* 
ject of his first essay, entitled Observixtions surFEcorce des Feu^' 
iUes et des Petcdes^ which he dedicated to Haller, and publidied 
in 1762. Ih this essay he described the cortical net-work whidi 
envelopes these parts, the regular pores with which it is perfo* 
rated, their communication with the internal substance, and 
their influence upon the nutrition and respiration of the fribmt' 
It was a beautiful supplement to his uncle^s work on leaves ; 
and this small performance alone has assigned to Saussure an 
honourable station among botanists. 

Occupied afterwards with objects of greater importance, and 
which required more laborious lexertions, he always reposed with 
pleasure upon those of his first predilections. In the midst of 
his journeys in the Alps, upon the most precipitous summits^ 
while engaged in those profound meditations which embraced 
all that nature presents to us of the vast and magnificent upon 
die globe, he carefully collected the smallest flower, and noted 
it with pleasure in his book. He secyped to dwell with comj^ 
cency on the view of these living beings in the vidnity of the 
vast ruins of nature. It was with botany that he terminated his 
writings, as he had commenced them ; and after having sub- 
mitted to the Natural History Society of Gleneva, in 1790, some 
observations on the motion of a tremeUa of the baths of Aix, he 
also read, in 1796, a few months before his death, conjectures 
on the cause of the constant direction of the stem and root at the 
moment of germination. 
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But Saussure was destined to other studies ; he was to un- 
-vol deeper secrets. For him it was reserved, first of all, to cast 
a truly observing eye over those rugged girdles which sunx>und 
our globe, and in whidi the substances that compose the nu- 
cleus of our planet disclose themselves to the naturalist ; to io- 
^estigate in detail the nature of these substances, their order, 
or latber the disorder, into which they have been thrown by the 
catastrophes that have heaped them upon each other ; lastly, to 
throw some light upon the events that have preceded the pre- 
sent state of the world, and regarding which there was nothing, 
before his time, but the vaguest ideas or the most extravagant 
theories. He had, in some measure, entered upon this study 
before the age of twenty years ; for, in 1760, following the st^ 
of some Englishmen, he had essayed to mount the glaciers of 
Chamouny. The ideas which this attempt afforded him were 
developed during a journey which he performed in France and 
En glttiiil in 1768, and during a second, in which he passed 
tfaiough the whole of Italy in 1772. The naturalists with 
whom he had intercourse, the collections which he visited, the 
mountainous countries which he traversed, all recalled to his 
mukl how fertile Ins own country was in facts illustrative of one 
of the most interesting subjects that could captivate the human 
Bund. From this period he formed the project of invariably 
pursuiDg this inquiry ; and all his journeys, all his labours, even 
his most ingenious discoveries, bear a more or less direct refe. 
rence to this object. 

To form a more correct estimate of the importance of Saus. 
aureus labours in this department, it will be necessary to consider 
the views entertained of the theory of the earth at that time. 
The naturalists of the sixteenth and seventeenth centuries had 
described minerals ; they had begun to collect petrifactions, but 
they looked upon these latter bodies merely as sportive produc- 
tians of nature, or as remains of the deluge ; and, excepting in 
the case of metallic veins, they were far from supposing that 
there was any constancy in the arrangement of mineral substan- 
ces. Descartes, without attending to what naturalists had pre- 
viously observed, had formed his globe by incrusting a sun. 
Burnet, Whiston, and Woodwardt, some by breaking this crust, 
others by calling a comef into play, had endeavoured to explain 
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the deluge, and to deduce from it the present state of the gibbe. 
Leibnitz was the first who had attempted to distingui^ upon 
the earth parts raised by fire, and others deposited by water. 
Bourgeret, judging of the high valleys from those of level ooUn«- 
tries, had them all scooped out by currents. BufiPon, lastly, 
combining the ideas of Whiston, Leibnitz, and Bourguet, made 
a comet knock off from the sun, the melted masses, of which the 
earth and the other planets were formed, and gave the globe thou- 
sands of ages to cool, thousands more to receive water from the 
atmosphere, and become the abode of incipient life, and other 
thousands still to have its .surface elevated into mountains, or 
scooped into valleys. In his first volumes he made no distinction 
between the different orders of mountains, and appeared to be- 
lieve all th&r strata to be horizontal. It could scarcely be said 
that the Pallases, the Delucs*, and the German and Swedisli mi- 
neral(^sts, had begun to make regular observations on the struc^ 
ture of the earth, and to draw general conclusions froin what 
they had seen. Their labours were little known in Franoe,«nd 
the learned who were in repute treated almost all geology as 
chimerical. Saussure applied himself to the labour of railing it 
to the dignity of a real science ; and, for this purpose, reserved 
to carry into it that accuracy of determination which the study 
of mathematics had ^ven him, together with all the advantages 
rei^ulting from a profound knowledge of physics. But these 
aids would still have been inefficient, without the firm resolution 
of long and patiently observing nature on the spot. 

Let those who have crossed great mountains only by regular 
roads, fancy to themselves the courage of the man who destined 
himself to spend his life among them, to scale all their peaks, 
to explore all their recesses, and who, for this object, abandoned 
all the enjoyments of friendship and fortune. To make long 
excursions in those high valleys which no vehicle ever approach* 
ed ; to partake with the poor inhabitants of their black and hard 
bread ; to have only their smoky cabins, open to all the winds 
of heaven, for a place of repose ; to pursue as the only path the 
rocky bed of a torrent; to hook one^s way. with hands and feet 
to the sharp ridges of clifi^ ; to leap from one point to another 
above a precipice ; to be at times surprised by winds that blow 
him oy6r, and at others by fogs that obscure the path ot freeze 
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the breast ; (o sound ereTy moment (he snow, which perhaps 
vers a gulf ready to swallow you up ; to remain dat^ utd nights 
upon those masses of eternal snows, the extreme limits of life, 
and to which the lore of science alone could lead animated be>- 
ings ; — such was the existence to which the historian of the Alps 
condemned himself,— such was the life which Saiissure led du- 
ring the ten years in which he collected tlie nialerials of his first 
Tolumes, and which he many dmes resumed before publishing 
his last. 

Wiihoui doubt he was not destitute of enjoyment during this 
period. He descrilies, with a sort of enlhu^asni, in Ills prelimi- 
nary discourse, the health which the pure mountain air impart- 
ed, the admiration inspire<l by the simple \'irlues, eiiii (he 
noble character of the inhabitants of those high valleys. He 
represents himself, from the summit of Etna, viewing empires 
and men in all their littleness. It is true that a philosopher 
need not ascend so high to aee matters in this light, but it would 
seem that, at such points of view, every good man, in spite of 
himself, would become a philosopher. 

Had Saussure, however, taken only (liese vague dispositions 
with him on his journeys, had he only acquired these general 
impressions, we should not probably have had Ins eulogium to 
make here. He had, on the contrary, as we have already said, 
prepared himself fur these expeditions by the most profound stu- 
dies, and from these he was enabled to derive the most precise 
results. 

Before describing the mountains, it was necessary for him to 
determine the distinctive characters of the substances of which 
they are composed ; and, notwithstanding the attempts of Lin- 
uieus and WalUrius, t^e science of Mineralogy was at this pe- 
riod in a very low and confused state. He had, therefore, to 
commence with increasing its accuracy and extent, ap ' ' ' he 
effected with a success which Rome de Lisle and V 
scarcely surpassed. His experiments on the fusio 
in particular, contributed to the distinction of sp 
previously been confounded. He went so far as 
chine for comparing the diff'erent degrees of bai 
and nearly (iftecn new kinds have been added 
of the mineral kingdom in consequence of hta 
)Und Geneva itself that he found at C 
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which instracted him in lithdlogy, and the principal documents 
from which he derived his ideas respecting the histoiry of the 
elurth. The environs of that city were covered with rolled 
stiHies, frequently even with great masses of very divernfied sub- 
stances, for^i^ to the nrighbouring mountains, and which are 
feiind in situ oxAy in the high Alps. These masses became to 
Saussnre a rich cabinet of mineralc^y, and indicated to hbn the 
violent revolutions which had ponveyed their materials to such a 
distance from their original positions* 

To be peifectly convinced, however, of the existence of these an- 
cient i^vcJutiond, it was necessary to prove that the causes at pre- 
sent in operation areinci^Mible of producing such efieets; and, for 
this purpose, he required to measure each of these causes, and to 
appreciate die extent oF thdr influence. He had, therefore, to 
exianine attentively the lake, and the rivers which empty them- 
selves into it, and which descend from the glaciers ; to detenriine 
the velodty and direction of their motions, their temperature, 
and the quantity and quality of the substances which they carry 
along with them : he had to employ, and even invent, instru<» 
ments of a delicac}^ proportionate to the measurements which' he 
had in view to obtain. But these running streams are the pro- 
ducts of nuns, and the melting of the glaciers, which last are 
themselves incessantly renewed by the snows which the clouds 
deposite in these high regions. It was therefore necessary to deter- 
mine the quantity of these various sources, to ascend even to the 
cause of rain, the most important and difficult to explain of all 
the meteors ; and as the most probable origin that can be as- 
signed, is to suppose it to be formed from the vapours of tbe 
atmosphere, it was still farther necessary to explore all the means 
of appreciating the quantity and nature of these vapours in alt 
circumstances. 

It was by following out this train of ideas, joined to the de* 
are of precision which always distinguished him, that Saussure 
was led to improve the thermometer, for measuring the tempera- 
ture of water at all depths ; the hygrometer, for indicating th^ 
greater or less abundance of watery vapours ; the eudiometer^ 
for determining the purity of the air, and for finding out whfis- 
ther or not there might be any other cause of rain than in the at? 
mospheric vapours ; the electrometer, for ascertaining the state pf 
eleciricity, which operates so powerfully on the aqueous me- 
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teors ; the anemometer, for determining at once the direction, 
velocity, and strength of the currents of the air ; lastly, it was 
from these motives that he invented the cyanumeter and diapha- 
nometer, for comparing the degrees of colours and of transparency 
of the air at different heights. It is unnecessary for us to say that 
the measurements of heights by the barometer must also have 
been a continual object of his investigations. Thus, ia examining 
the mountains as a natural philosopher, he explored the atmo- 
sphere as a geometrician and a chemist ; and it is to him, in fact, 
that we owe all die positive information which we possess re- 
garding the compo^iion and motions of the fluid by which we 
are enveloped. 

These different applications of physics form so many interest- 
ing digressions in the narrative of his journeys. We follow him 
with delight in these delicate investigations ; we find him never 
neglecting, in the most agreeable as in the most fatiguing »tua. 
tions, to impress upon his observations that scrupulous accuracy 
which forms the seal and suretiship of correctness. He wrote, 
however, a separate essay upon Hygrometry, which was the most 
complicated and the most delicate of these measurements ; and 
this work is one of the most beautiful with which natural philo- 
sophy was enriched at the close of the eighteenth century. 

The question to be solved is, to ascertain how much water in 
vapour is contajned in a given volume of air. In order lo solve 
this problem, it would be necessary to separate the vapour from 
the air, or, in other words, to dry the air completely. This 
operation, however, is impossible, and the object can only be at- 
tmned by approximation, and at th« espence of much tim«s by 
employing substances that have a great affinity for moisture. 
We therefore content ourselves with a body capable of putOno 
itself into a certain equilibrium of humidity with the surr 
ing air, and of indicating the moisture which it has ti 
by more or less apparent changes of weight or dimeast 
as the fibres of organized lx)dies are cminendy endi 
the property of being elongated by rooisr ii*. . nut i 
from dryness, it is these substances, es|iec<rf.l -i ■' nr. I 

ed for raakiiig hygromelera, or rather liVfi' ' . 

have seen, tlicy do not afford an eaae-i i U I 

approximate indication. It is obvious: '' ^^M 

differences of sensibility and exacim- ^^M 
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fibres, and it was for the purpose of ascertaining the best and 
most effectual means of employing them, that Saussure^s experi- 
ments were made. But to attcun this object, it was also neces- 
sary to examine all the possible combinations of water and air, 
and the influence which they experience on the application of heat 
and pressure ; to produce, by artificial means, the maximum of 
humidity and thq maximum of dryness ; and to determine the in- 
fluence which humidity exercises in its turn upon the expansion of 
the {ur and the manifestation of heat. From these experiments 
we therefore see an almost new science springing up, and Me- 
teorology beginning to possess rational principles. 

Saussure made choice of hair as the hygroscopic substance, 
possessing most sensibility and regularity. This result of his 
comparisons has been disputed ; but what could neither be ca- 
villed at, nor attacked, were his beautiful observations on the 
expansion of air in proportion as it is charged with humidity ; 
on the relations of humidity with pressure; on the nature of 
the vesicular vapours or fogs which are suspended in the air like 
so many small balloons ; and on many other points, all more or 
less new to science, at the period when he published this work. 

Time does not permit us to lay before you the numerous me- 
chanical details by which he at length rendered his hygrometer 
and other instruments capable of convenient use, while, at the 
same time, he gave them the necessary precision. It is sufii- 
cient to observe, that, in all these investigations, we discover a 
mind no less accurate than fertile in resources, and calculated to 
be the model of natural philosophers as much as that of natu- 
ralists. 

Although Saussure had travelled for twenty years among the 
mountains ; had fourteen times crossed the Alps, by eight diffe. 
rent routes; had made sixteen excursions to the centre of 
that chain ; although he had traversed the Jura range, the 
Vosges, the mountains of Switzerland, Germany, Italy, Sicily, 
and the adjacent Isles,^ and had visited the extinct volcanoes of 
France ; yet had he never reached the summit of Mont Blanc, 
which he beheld every day from his window. Ten times he 
had attacked it, as it were, by all the valleys which terminate 
on its sides ; he had gone round it, examined it from the sum- 
mits of the neighbouring mountains, but had always found it 
ioaccessAAe, On the 18th August 1787, he learned that two 
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inhabitants of Chamouny, by following the most direct route, 
which various prejudices had hitherto made him shun, had re- 
tarned the previous day from that summit which mortal foot 
had never before trodden. His eagerness to follow their steps 
may be easily imagined, when, on the 19th August, he was at 
Chamouny ; but the rains and snows prevented him from ascend- 
ing that year. It was not till the 21st July 1788 that he at 
length accomplished this great object of his wishes. 

Accompanied by a servant and eighteen guides, whom he 
encour-aged by his promises and example, after having ascend- 
ed for two days, and lain two nights in the midst of the snows, 
— after having viewed horrible chasms under his feet, and 
heard two tremendous avalanches roll by his side, he arrived at 
t^e summit about the middle of the third day. His eyes, he 
says, were first turned towards Chamouny, where his family 
were watching his progress with a telescope, and where he had 
the pleasure to see a flag waving in the air, the appointed signal to 
assure him that his arrival had been perceived, and that their pain- 
ful solicitude respecting his fate was at least suspended. He then 
calmly set about performing his intended experiments, apd con- 
tinued for several hours at this employment, although, at the 
height he now stood (15,000 French feet), the rarity of the air ac- 
celerated the pulse like a burning fever, and overwhelmed them 
with fatigue at the slightest motion, while, in those frozen re- 
gions, a cruel thirst parched their lips, as if among the sands of 
Africa ; and the snow, by reflecting the light, dazzled the sight, 
and scorched the face. The inconveniences of the poles and 
tropics were alike experienced ; and Saussure, in a journey of 
a few miles, braved as many hardships and dangers, ^s if he had 
gone round the world. 

His last expedition, and one of the most interesting with re- 
gard to the theory of the earth, was that to Mount Rosa in the 
Pennine Alps, which he performed in 1789. Instead of those 
needles of granite, which commonly pierce their envelopes, to 
form the ridge of the high Alps, he there observed an enor- 
mous plateau, where the granite, which every where else ap- 
peared uncovered, was enveloped under a mass of slate and 
limestone, disposed, along with the granite, in horizontal strata. 
From this appearance the views of Saussure, regarding the for* 
mation of granite in a fluid, and the succession of the other pri* 
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mitive deposites, which preceding observations had long before 
established, were now invincibly confirmed. 

Thus, eivery step that he advanced among the mountains dis- 
covered to him some new truth, and either enabled him better 
to arrange the series o£ those he already possessed, or to fill up 
some void in it It would be interesting to trace all the meta- 
morphoses which the system of his ideas had undergone ; but 
time does not permit Let us content ouraelveil with drawing a 
brief sketch of the principal acquisitions to the theory of the 
earth, which result from a concluding analysis of his works. He 
destroyed the idea, which had been very prevalent unti} his 
time, of a central fire, a source of heat situated in the interior of 
the earth. His experimdits even prove that the water of the 
sea and of lakes is colder in proportion to the depth frc»a which 
it is taken. He proved that granite was the oldest primitive rock, 
and that which serves as a basis to all the others; he diewed 
that it was disposed in strata, and formed by crystfdlization in 
a fluid, and that if its strata are at the present day almost all 
vertical, this position is owing to a posterior revolution. He 
prov^ that the strata of the lateral mountains are always in- 
clined toward the central chain, namely, the granite chain ; and 
that they present their predpices to this chain, as if they had 
been broken upon it. He ascertiuned that the mountains are 
the more rugged, and their strata depart the more from their 
horizontal line, in proportion to the antiquity of their formation* 
He shewed, that, between the mountains of different orders, 
there are always heaps of fragments, rolled stones, and all the 
other indications of violent convulsions. Lastly, he pointed out 
the admirable contrivance, which supplies and renews among the 
snows of the high mountains, the reservoirs necessary for the 
production of large rivers. 

Had he only bestowed a little more attention on petrifactions, 
and their positions, it might have been said, that we owed to 
him all the foundations on which geology has hitherto been 
built ; but, incessantly occupied with the great primitive chains, 
and the terrible catastrophes that must have taken place to have 
overturned their enormous masses, it would appear that he had * 
fcMrmed a somewhat erroneous idea of those lesser mountains or 
hills whose repose had not been disturbed, and which contain 
remams of the newest epochs of the history of the globe. 
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Possessed of materials so numerous and important, it must 
have required a [wwerful effort to resist the temptation of form- 
ing a system. Saussure, however, had this firmness of resolu- 
tion ; and we shall make it the last and the principal trait in his 
-eulog}r. His mind was of too elevated a character not to take 
a prospective grasp, in some measure, of the whole field of the 
science, and not to perceive to what extent it was imperfect, 
notwithstanding all the facts with which he had enriched it ; 
and it was, therefore, by pointing out what still remained to be 
investigated that he tenninated his labours. So noble an example 
has not deterred his successors from drawing up, as formerly, 
the most romantic systems ; but this is only an additional rea- 
son for paying our tribute to a mind so rare. 

Saussiire still seemed young enough to collect a portion of 
the observations which were awanting to the science ; but a dis- 
ease, the germ of which had perhaps originated in the fatigues 
of his journeys, began, a bttic after his fiftieth year, to under- 
mine his constitution. It was increased by some embarrass- 
ments of fortune, occasioned hy the French revolution. Three 
successive attacks of paralysis reduced him to great weakness, 
and, on the 23d January 1799, after four years of sufferings, he 
died, aged only 59 years. 

Equally beloved and honoured as Bonnet by his fellow citi- 
xens and by strangers, Saussure had the additional happiness of 
living again in a son, whom he saw distinguishing himself in 
science, and whose beautiful discoveries have merited for him a 
reputation not less honourable than that of his father; and in a 
daughter, whose rare virtues and superior mind have rendered 
her an ornament to her sex. 
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observer of nature, and as tending to the development of those 
beautiful principles with which the Almighty has so universally 
endued the Vast range, and every atom of that yast range of the 
. material creation. And they are further interesting, because, 
when understood, they generally resolve themselves into the efc 
fects of some laws, principles, or combinations already known, 
and afford additional instances of their amazing variety of opera- 
tions, and of their universality of application. In this view, 
therefore, even modifications of the more ordinary phenomena, 
or extreme cases as to beauty, extent, or peculiarity of such, are 
not UQdeserving of attention, ^ther to the naturalist or the 
philosopher. 

Hence I am induced to offer to the Wemerian Society an ac- 
count of two appearances of rainbows — ^diough a phenomenon of 
such ordinary occurrence; because, in one of thesexases, there was 
exhibited perhaps the extreme of b^uty of .which this brilliant 
arch is susceptible ; and, in the other case, there was a multipli- 
cation' of the segments beyond any other example of a rainbow 
I ever before witnessed. 

The first example that I shall mention, so nearly resembled a 
remarkable rainbow 46scribed in a late number of the Edin- 
burgh Philosophical Journal (a rainbow that appeared at Lengs- 
feldt, on the 18th of May last), that I fear the following descrip- 
tion will seem to be little else than a repetition of what is already 
before the public. At all events, presuming on the interest 
which observers of nature always feel in such appearances as 
are at all of an extraordinary character, I shall not withhold the 
notes which I made on the occasion. 

This magnificent phenomenon was seen at Bridlington Quay 
at 6 p. M. of the 12th of August 1826, during a brilliant sun- 
shine, and a heavy partial shower that passed across from north 
to south, to the eastward of the town. Both the primary and 
secondary bows were complete arches, descending to the ground 
on the left, an^ to the surface of the sea on the right hand. 
The colours were of extraordinary brilliancy throughout. With- 
in the arch of the primary bow, were no less than three if not 
four supernumerary bows in close and regular order, but pro- 
gressively diminishing in intensity, so that the last was scarcely 
d^ernible. The primary bow was of course a series consisting 
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of the oidinary suooessioD of colours, reckoned from the outside, 
beui^ red, orange, yeUow, green, blue, indigo, and violet* Im- 
mediately in contact with the interior violet, succeeded the super- 
niimeraiy stripes of difierent colours, consisting, most obviouslv^ 
of green and purple or violet, in regular succesaon. The other 
ecdours of the spectrum were not observed. The whole pheno- 
menon conyeyed the i^ea of a splendid canopy of equal vertical 
Bidies, which seen from beneath, seemed to diminish in distinct- 
nesB from the efiect of the receding distance. 

Another fdienonienon of the same class, with a peculiarity 
which appeared to me to be of a very uncommon kind, may be 
of more impcHtance to be described. 

Tlus oonasted of two beautiful segments of primary and se- 
condary rainbows, (called by the sailors ^^ weather-gaHs,"" when, 
as in this case, they consist only of the portions next the horixon) 
with some supernumerary bows within the arch of the former ; 
and likewise, which is the extraordinary part, another spectrum 
rising almost vertically from the base of each of the common 
arcs, at its apparent termination in the horizon of the sea, so as 
to form two figures nearly resembling the Greek i». 

The segments a and 6, Fig. 1. PI. IV. represent the portions of 
the primary and secondary bows, and e the supernumerary bows, 
whilst c and d represent the two vertical spectra. Perhaps I 
&t in defining them vertical spectra, because the apparent form 
was a portion of a circle, cur\'ed in the same direction (namely, 
towards the left) as the irides ; but not having used any means 
to ascertain the exact forn^ I cannot speak with certainty, cither 
as to the curvature, or to the direction in which it deviated, if 
it deviated at all, from the perpendicular. In other respects, 
there is no uncertainty, not even as regards the apparent form, 
a sketch of the appearance being carefully made at the time. 

The colours of the primary vertical spectrum (c) were in the 
same order, aiid almost of similar brilliancy, as the rainbow with 
which it was connected ; and the colour of the secondary verti- 
cal spectrum (d)^ as well as its width and general appcaranoej 
also corresponded with the colours and magnitude of itaj 
bow. 

Thb phenomenon was seen on the 3d of SeptemI 

3 
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sea, near the northern coast of Ireland^ approaching the entrance 
of the North Channel. It occurred about half an hour bdbre 
sunset. There was not a breath of wind at the time ; and the 
^ sea was remarkably smooth and calm. The atmosphere was 
fidl of heavy rain clouds, except ini the direction where the sun 
was, and these w^re discharging showers in variousf quarters. 

Since this description: was originally written (the above lu:- 
count being taken in substance from myJQurmU kept at the 
time), a very simple explanation has occurred to me of this |>he- 
nomenon,- which, at the time of its appearance, seemed to par- 
take so much of the nature of a prodigy. 

The sea, on this occasion, it has beai remarked, was quite 
smooth and calm ; its surface, indeed, was like a mirror ; fcr. our 
intuation,' b^ing almost ^^ land-locked,^ happened to shut out 
whatever swell there might be in the main ocean, and likewise 
to afford time, during a day chiefly calm, for even th^ smaller 
waves, of the ^^ wind-Iipper,^ to subside. In consequence of 
these circumstances, the sea, at the close of the day^ wai^ with- 
out the slightest undulation. The sun, at the time when the 
rainbows appeared, was at a very low altitude. I assumed it 
in my notes at 3° ; though being above half an hour before 
sun-set (6 p. m.), it must have been at least twice as great, pro^ 
bably betwixt 7** and 8°. 

Under such circumstances, there would be a reflection of the 
sun, from the surface of the water, almost' half as strong as the 
rays proceeding direct from the sun, itself*; which power of 
rays was fully adequate to the production of a rainbow of near- 
ly one-half the intensity of the common bow ; and the direc- 
tion of these rays being from a poidtion, as much below the ho- 
rizon, as the sun was at the time above it, the arches of the di- 
rect and reflected bows, would, of course, be differently situated, 
as arising from circles of equal diameter, whose centres were 
twice the altitude of the sun, or \S^ apart. The reflected bow 
(as to the part above the horizon) would consequently be a seg- 
ment larger than a semicircle, and precisely as much larger b& 

* The quantity of rays reflected by water, according to Sir Isaac Nevi^ton^ when 
incident at an angle 7^° inclined to the horizon, is about four-tenths of the whole 
quantity that reaches the surface. 
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the bow from the direct rays was le^ than a semicircle ^. And 
all these circumstances are found to be realised in the phcnome- 
noa described. 

Moreover, in proof that this was the real ori^n of the verti- 
cal spectra, I may mention the exact coincidence of the two 
bows on the line of the horizon — the similarity and order of the 
colours, and the peculiar position and curvature — ^with the whole 
of which particulars a bow produced by a reflected sun, would, 
under the drcumstanc;^ exactly correspond. 

This is clearly shewn by the figures and diagrams. Fig. 1, 
already referred to, is the appearance of the various arcs, as 
drawn and r^stered at the time when they were seen. Fig. 2. 
is the fcnrm and appearance, which, on the same scale of curva- 
ture, these arcs, according to theory, would assume, — a, 6, the 
primary and secondary bows being drawn from a centre 1\^ be- 
low the horizon (equal to the supposed altitude of the sun), and 
c, dj the bows of reflection from a centre 7^"" above the horizon. 
The resemblance, it is evident, is as near as could be desired. 
Bbd the arcs been complete, the form would have been accord- 
ing to the dotted lines. 

From hence we derive an explanation of the cause of the in- 
verUd rainbow^ described by some authors; a phenc»ncnon, 
however, of rare occurrence, and requiring, on this principle, a 
variety of accommodating circumstances for its production. In 
respect to this phenomenon, many philosophers have cither 
doubted its reality, or have considered it as an optical deception. 

* The centre of the common rainbow being in a straight line 'continued from 
the nifl, through the eye of the observer, as far as the base of the iris (when it ap- 
pears to terminate at the horizon), that centre Tfiill evidently be just as much be- 
low the horizon as the sun is above it. But the bow of reflection has its centre 
just as fv above the horizon. For the angles of incidence and reflection being 
eqpial, the image of the sun, that gives rays to the bow of reflection, will be at an 
waigUBj jnst as much below the horizon as the sun is above it, and consequently the 
eentni of its concentric bows will be exactly at the same altitude above the hori- 
son as the sun is. Hence, whatever portion the bow of reflection exceeds a semi- 
drde, in consequence of its centre being above the horizon, the direct bow will 
wmU of a semicircle, by its centre being equally below the horizon. Conseqi 
Ij, the chord of each arc at the horizon wiU be equal ; and, therefore* if 
togetlier, thdr feet or bases will correspond. And hence, the direct and jflbO ' 
bows, as regards the portion above the horizon, and terminated by it, 
of them could be turned downward, exactly complete the circle. 
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Thus Dr Hutton, in his Philosophical and Mathematical Dic- 
tionary, ascribes the appearance to a cloud happening to inter- 
cept the rays, and preventing them from shining on the u[q)er 
part of the arch ; in which case only the lower part appearing, 
(he bow, he supposed, might seem as if turned upside down ; 
** which,*" says he, " has probably been the case in several pro- 
digies of this kind, related by authors.*" — Article Rainbow. 

But the preceding facts and principles afford us, I conceive, a 
satisfactory solution of the phenomenon, in all cases where there 
is a smooth reflecting surface of water, suitably »tuated at the 
place of the inverted bow being seen ; and I am not aware that 
it has been seen under other circumstances. 

Suppose the sun^s altitude to be 42° (the outer semi-diameter 
of the primary bow nearly), and the circumstances to be favour- 
able for the production of the bow by the sun^s rays reflected 
from a perfectly calm surface of water, then arches, if not circles, 
resembling figure 3, might occur, provided the quantity of re- 
flected rays, at such an angle of incidence, were capable of pro- 
ducing the iris. Here c c, as in the other figures, represents the 
primary bow of reflection, having its centre 42 degrees above 
the horizon ; d d the secondary bow of reflection^ which, how- 
ever, in this case^ from the quantity of rays absorbed by the 
water, might not be visible ; and 6, a segment of the common 
secondary rainbow, the primary one not appearing above the 
horizon, on account of the greatness of the sun's altitude *. 

The only doubt that I conceive likely to arise against this ex- 
planation of inverted rainbows appearing entirely above the ho- 
rizon, is the small number of rays which are reflected from a 
surface of water, at the required angle of incidence, compared to 



• The relative position of the bows of reflected and direct rajs, is siinply 
illustrated by inscribing on paper the circles c and d complete, the same on 
both sides of the paper from the same centre. Then cut away all the blank 
paper without the outer circle d^ and also the blank paper wUhin the inn^ cir- 
cle c, except a narrow slip, as a diameter// (defined by dotted lines), and 
graduate this diameter as in the figure. I^ then, the lower edge of the dia- 
gram be doubled up at the mark of 48% a representation will be given of the 
reflected and direct bows, similar to fig. 3, when the sun's altitude is 42*. Or 
if it be doubled up at 71°, it will represent fig. 2, or any other -appearance of 
the combined phenomena, according to the altitude of the sun at the time. 
Hence when the sun is in the horizon, the bows of direct and reflected rays 
will cover one another and coincide. 
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the quantity absorbed. For, it would appear, according to Sir 
lasac Newton^s experiments, that, at an angle of 42° of inci- 
dence (4S* from the perpendicular), only from one-thirtieth to 
one-fortieth part of the light impinging is reflected from water. 
Is this proportion of light, then, sufiicient for the production of 
the iris ? There is good reason to suppose, I conceive, tliat even 
this proportion is abundantly adequate to the production of the 
phenomenon, because the light of the full-moon is occasionally 
sufficient for the purppse ; yet that light, according to Dr Smith, . 
is little more than a ninety-thousandth part of the light of the 
sun, or, according to M . Bouquer, not above a three- hundred- 
thousandth part. In either case we see, that the light reflected 
from the sea, when the sun has an altitude of 42*^, is some thou- 
sands of dmes greater than the quantity which is suflicient for 
the production of the lunar iris ; consequently we may infer 
that an inverted iris from the reflected rays of the sun, may oc- 
cur even when the sun has the greatest altitude to which it ever 
attains in any temperate or frigid climate 

This being the case, there seems to be reasonable ground for 
supposing, that the reflection of the sun'^s rays from a perfectly 
calm surface of water, may have a share also in the production 
of some of the various phenomena of haloes, such as are not 
otherwise explained, — a supposition which the resemblance that 
figures 2 and 3 bear to some of the prismatic circles, renders 
more than probable. 



Tour to the South of France and tlie Pyrenees^ in 1825. By 
G. A. Walker Arnott, Esq. A.M. F.L.S. & R. S.E. &c. 
In a Letter to Professor Jameson. (Continued from the 
preceding Volume, p. 275.) 

X HAVE taken notice of the Capouladoux Cyclamen^ because by 
some it is considered as very difierent from the C hedercejly- 
Hum. The Montpellier' plant is certainly the same as that 
found in Corsica, and I believe not unfrequently along the shoves 
of the Mediterranean. It flowers in spring. In this 
agrees with that said to be found wild in Britain, butifl 
probably escaped from some garden. I have neyer 
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latter, but by the description given by Sir James Smith, it ap- 
pears to differ in the leaf. The English plant has the leaves 
^^ angular and finely toothed,^ and agrees in that respect with 
the character given by Roemer and Schultes. The Montpellier 
and Corsican species has the leaf much angled, but otherwise very 
entire. The nerves, however, at the angles, and here and diere 
along the margin, project, and form each a small callous point 
Whether or not this be considered a good distinctive character, 
the C neopciitcmum of Tenore is certainly different from either : 
this last flowers in autumn, and the petals are much shortbr, and 
more obtuse ♦. 

On the 14th April we went before breakfast to Mirval. Here 
there is a cavern, into which one is obliged to enter on all fours ; 
but it soon becomes very spacious. In it there is said to be (for 
our time scarcely permitted us to enter, and we were unprovided 
with torches) a great body of water : it is by many supposed to 
be the source of a pretty large stream, which does not make its 
appearance for a considerable distance. Theligonum cynocrambe^ 
Lavatera marttima, Gouan, (a plant much confused with L. 6U 
bia)y Aspknium glandvlomim (the two last remarkably scarce), 
Linaria simplex^ LathyriLS seti/bliuSy Fumaria 'capreolata (a 

• On the Pic St Loup, on some stones under the brushwood, we found 
Hypnum teneUum^ whilst at Vaucluse we met with a moss which in some • 
things so resembles this species, that I felt undecided whether or not to pro, 
nounce it distinct, unless I had compared it with what I consider the true 
H, teneUum. Its occurrence on the Pic de Loup enabled me, I think, to state 
decidedly that the two are very different. That found at Vauduse has been 
also discovered by M. Requien in several other localities about Avignon, and 
Bridel has given it the name of Hyjmwn Icueepennaium in Requien*s herba- 
rium. I suspect, notwithstanding, that it is a species formerly collected by 
Bridel at Rome, and already named by him in his Species Muscorum, P. ii 
p. 111. Hyp. curvtsetum. He, however, describes the leaves, as subserrate, 
whereas in our plant they are entire : he considers his as a variety of H. 
Scleicheri (betwixt which, again, and H. confertum^ I can find no good diffe- 
rence) ; but ours differs, by the scabrous seta, and entire leaf The character 
I propose is as follows : - 

H. curviselum, — Caule vage ramoso, foliis ovato-acuminatis integerrimis e stri- 
atis, nervo supra medium evanescente, theca globosa subcemuata (v. po- 
tiiis seqaali nutante), operculo rostrato, seta grosse muriculata. 

Peristomium internum cilios inter lacinis habet : habitu multum refert H. te- 
neUum, at foliis latioribus, et seta valde differt ; refert etiam H. confer- 
tum, at differt seta muricata breviori, et foliis integerrimis. 
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distinct and much more beautiful species than that of Britain, 
which is th^ F. media of De Candolle, and perhaps only a va^ 
riety of F. officinalis)^ Cneorum tricoccum, gigantic specimens 
of Chfpeolajonthlaspi^ &c. rewarded us for our morning'^s drive. 
We had gone with M . Bouchet in his carriage, and he saved us 
much time, as he had frequently herborized here himself, and 
knew the localities. M. Bouchefs herbarium is perhaps the 
best in the south of France. Among other rarities, it contains 
specimens of all the plants collected by Broussonet in the north 
of Africa and the Canary Isles. 

On the 15th, we botanized towards Pont Juvenal, where we 
found a few rare native plants. Nearly all, however, that are 
found here, ought to be received cum nota. Every year a great 
quantity of wool is brought from Africa: it is- landed at Pont 
Juvenal (called also Port Juvenal, for vessels come up this 
length to imload), and is spread out here to be bleached. Not 
a few seeds of African plants remain attached to the wool, and 
are thus sown ; and the following year, when the ground for 
the wool is changed, they spring up. M. Delile, by searching 
diligently every fortnight or three weeks, has been so fortunate 
as to meet with several plants naturalized no where else in Eu- 
rope, and some of them scarcely at all known to the botanist. 
We did not observe any of them. These plants ought not to 
be admitted into the French Flora, but ought to constitute a se- 
parate one, this spot being actually a wild garden. Notwith- 
standing, I fear that Stipa micrantha^ Desf. Psoralea palas- 
Una ♦, and several others, are no where else found in France. 

Up to this period (the 15th), we had kept no account of what 
we dried ; but as by this time I had agreed to give up Swit- 
zerland, and go to the Pyrenees, where we intended to keep a 
catalc^e of every plant we collected, wc considered it better to 

• Mr Bentham and I afterwards discovered St. micraniha on the Spanish 
side of the Pyrenees, where it was certainly wild, but cxceecUnfrly scarce. 
That is, as &r as I know, the only locality in Europe where it is nhsque dubio 
indigenous. As to Psoralea pakesHna, it was not suiBciently advanced when I 
was at Pont Juvenal for me to judge of it in tiie live state ; but the dried spe- 
cimen exhibits not one specific character that I can see between it and J*s. hi- 
iumhiOM^ which is exceedingly common in the south of I'rance. f • i» io the 
noie^ and not the eye. that wy should trust Ou the di-Jtihciiou - 
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habituate ourselves to that labour. Hitherto we had dried pro- 
bably not more thidi 1500 or 2000 specimens ; but that may be 
reckoned a great number, when we consider the early seasoo of 
the year. 

22(2 April. — ^< In company with Dehle and Dunal, we bota- 
nized to-day for a few hours about Restindieres : we now found 
several Helicmthema in flower. Pciygala monspeliaca was be^ 
ginning to make its appearance, at least we only met with a 
very few specimens. EtiphorUa segetalisy sylvaHcOj charaekUy 
and several other species, have been in flower for some time, 
but they are so troublesome to dry, that we have looked for- 
ward to that task with little pleasure. At first they were not 
in fruit, and iiow other plants are. in abundance : to-day, how- 
ever, we dried a few of Euphorbia rubra and retu^a (my dis- 
tinguished friend M. Roeper has, with great justice, re-united 
these to £. exiffua) : Fedia auriculata we also met with. . M. 
Dunal, with a liberality of mind that distinguishes every true 
botanist, from the observations he made to-day, avowed that he 
now considers the Helia/ntfiemum apenninum is not distinguish- 
able from H, hispidum : to these may perhaps be joined Jff^vir- 
gatum. Heliantltemum canum and peniceUatum are two species 
very common here. I never heard of the latter before my ar- 
rival at Montpellier; and I doubt extremely if I shall ever.be 
able to distinguish it, unless assured that the specimens before 
me come from the midi de la France. How to separate it from 
the JET. alpestre^ or even from JET. CBlandicum^ requires a nicer 
eye for <Uscrimination than I possess. The most serious cha- 
racters are, that in JET. celandicum the flowers are said tft be 
small, and the leaves nearly smooth. This, however, is at best 
a contested species. I am willing to consider it as an accidental 
variety ; but I cannot beUeve that the small size of the flower 
is constant, or ought to form a reason for distinguishing it spe- 
cifically even although such had ever been observed. In H. clU 
pestrBy the flowers are large, the leaves various, smooth, carnose, 
or hirsute ; while in H, penicellatum the leaves £uid the sepals 
are more pilose. These three, I conceive, may prudently be 
united, and to them be added H, obovaium. The characters to 
separate these from H. canum are more easily perceived : in the 
preceding, the leaves, though covered with hairs, are neverthe- 
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less green ; while in H. canvm^ they are white and hoary. But 
what, then, becomes of the intermediate H. itcXkum^ which par- 
takes of both these ch^Uracters * ? 

^^ Of Helkmihemum Jumamui and jprocumbens we also laid 
up a few spedmens to-day. Dunal is certainly right when he 
adds the remark, that perhaps H. ericoides is but a variety of 
H.Jvmama : it is no doubt a very distinct variety, but has no 
daims to be ranked as a species, nor does it appear to differ in 
the least degree from var. « of H.Jiimama : may not even var. y 
be joined to var. « ? Further, on what good grounds is H* jpro^ 
cumbens to be separated ? Dunal rests upon the property of 
the seedst r«nain^ attached to, or being discharg^ fr«n the 
c^>ened capsule ; but we have assuredly found both on the same 
plant, and as to habit there is little difference. 

'< Few who find Cisti and HeUcmthema together in the wild 
state, would, I think, presume to unite the two genera; yet 
there does exist a species which tends to ally them most inti- 
mately. I allude to the old Cistus libcmotis. Now, it is diffi- 
cult to say to which genus this should be referred, by judging 
only of the habit. Nay, there seem to have been two distinct 
species confounded together, but which Dunal has properly se- 
parated : the one has the capsule of a CistiLSi the other of a 
Hdianihemum; they differ in no other respect. Dunal has 
cdled the one C Chmi, the other Helicmthemum liicmoiis. In 
both, the styles are shorter than the stamina, and the calyx tri- 
aepalous. To H. libanoHs, Dun. certainly belongs Cisttis ca^- 
emus, Linn. This synonym is adduced by Willdenow under 

^^a— ^^— i H i 11 I II I I mi ll II I I II I I ^^1— , I 

* The Hekanihemum oanumj Dun. I believe to be the C. camu of Liniueus i 
but Sir J. Smith sajs that Linnieus*9 plant is rery different from his C. maru 
fdhu^ whereas DunaTs H. canum is so closely allied to it, that there is scarce- 
ly either a natural or artificial character by which it is to be separated. As 
to DulUd*s H, mar^folwm^ it certainly differs from the British C matifoliWy 
with which, however, Be CandoUe's plant (from Switzerland) entirely accords. 
thae are thus three species : Hel canum of Dunal and linn. ; H, marifitliumy 
DC* and JLiiuu ; and Dunal*s H, marybUum. 

•(* My friend M. GuiUemin has recently discovered, that, in the end of the 
htoud and narrowed Helkmihemum^ there exists two different structures of the 
onbryo* 

JAKUABY— MAECH 1827. E 
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his C. ericoides^ but with which plant the phrase oi Linnaeus hasEF 
no relation. This circumstance induced Dunal to doubt that 
Willdenow was correct ; but it was not till after the publication 
of De Candolle*s Prodromus^ that he discovered, by* what he 
considers an authentic specimen in M. Bonchef s herbarium, 
tAiat it belongs to his first section HaHmmm. It has exactly^ 
the habit and appearance of Hd, libanotis, and only differs by 
Ae peduncles being, equal in length to the bractese, while ib 
H. Ubcmotis they are twice as long ; but these characters seenr 
too variable to constitute of it more than a mere variety.** 

^th Aprils — " To-day, we made an excursion for a couple ef 
hours not far from the house. Inter aUa^ we met with Omi' 

thcpus scorpioideSy Ijithyrtis (not agreeing well with the 

description of any in De Candolle^^ Flore Fran^se or the Sup^ 
jdement), Vida narbonensis^ and some other rare species. It is 
strange that Willdenow quotes England as a locality for Vida 
narbonends; I know not upon what authority. Smith and 
the other English botanists who write on the Floi^ of Great 
Britain, have prudently left it out, but take no notice of Will- 
denow^s assertion. I suspect that many other q^ecies allowed 
in the British Flora, ought to b^ dismissed with as little cere* 
mony. Thus, Euphorbia characias has siu'ely no title to rank 
as indigenous ; when found in France, it never gets beyond the 
region of the olive trees. We to^y gathered: and examined- 
a moss that Mr Bentham first observed a few weeks ago : it wa» 
not in a very perfect state, but I consider it a Didymodon 
(D, Benthamiiy nob.) at least it accords with that genus in its 
peristome. Its habit is precisely that of a var. of Torttila csr- 
rata (Triehostomum barbula^ Schw. but a decided Tortula), 
that I have received from Rio Janeiro. On the rocks around 
the source of the Lez are a few plants of Asplenium glandulO' 
sum, 

<^ As some of our plants have been very 16ng of drying, par- 
ticularly the germens of some Irtdes and Nardssi we gathered 
at the Pont du Gard, we resolved this evening to make some 
large packets of the whole we had at present in progress, and 
put them into the large oven used for baking the out-of-doors 
servants* bread.** 

^th April, — ^^ This morning we took out our plants fxxxtk. 
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Uk orm, and found all that had been so long of drjring, now 
.pn^ierly {uiepared. By this meuia we got rid of at least 2000 
Indeed, ve did not find more than 300 or 400 spe- 
I that required farther dr3nng, and many of these had 
tlieir moisture brought by the heat to the surface of the leaves, 
■o that they may probaUy be dried by the usual process in the 
course of a day or two. The mode of the oven gives rise to 
the following observations : — 1. That it must be considered a 
good method to dry plants, (particularly in moist or cold cli- 
mates), if proper precautions be used : S. That for plimts that 
have been long in drying, and which have little mmsture re- 
maining, from three to six sheets of paper may be suffi- 
cient (according to the thickness of the plants) to place be- 
twixt each layer, and the plants need not be removed till quite 
dry, which may be in eight or ten hours : 3. Care must be 
taken that the oven be not too hot, otherwise the oiliness (if 
one may so call it) of the plant will be entirely extracted, and 
it will be found quite brittle, and of little use for after exami- 
nation : 4. If the plants be newly gathered, nine to twelve sheets 
must at least be put between each layer of plants ; and more- 
over, if these abound in juice (as did our Vicia narbonensis), 
they ought to be removed from the oven when the packet (about 
~ fifteen inches thick) is thoroughly heated to the centre, which 
nu^ be in three or four hours : the wet paper is thai to be re- 
moved, and the plants put in other which is dry ; they ought 
Aen to be agmn biAed for eight or ten hours, and will then in 
ttSi probability be found to be dry, unless they bdong to the 
very succulent tribes,' in which case it may be preferidile to fi- 
nish the dr3nng by the common mode ; 5. All the plants put in 
for the first time, if full of juice, should only be under a mode- 
rate pressure, but after the paper is changed, they are to be pres- 
sed very considerably : if they have very little moisture in tfiem, 
as some of the small Lathyri, Pc^gala and Hd'ianthcma, Hicy 
ou^t at once to be subjected to a great pressure. ^^ 

" We had put in the Vicia Ntwbonensia fresli, and l^^^a 
great pressure, and we did not remove it from tlie oven ^^ 
the paper till this mraTiing ; the consequence wam, tli.-it 
wias saturated with moisture, and the specimcus were 
their own juice, and had got too much of the ni^gro w* 
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ScMne that were towards the edge of the paper, and their mois^ 
ture had easily evaporated, had dried of a fine green colour : of 
one or two, the outer half was green and the inner black ; but 
we had this to comfort us, that, when dried in the common way, 
this plant usually turns either black or yellow. The moisture 
was all brought to the exterior of the plant, so that we put them 
up in dry paper to absorb it. AH the small species of plants 
that we had gathered yesterday were now completely dry ; ise- 
veral, indeed, were perhaps too much done, '' trop cuites^ dinA 
had beccmie brittle, as the heat was rather too great for th^n. 

On the 6th May we set off early towards the sea-shore, where 
we had a successful herborization. Among the 

V 

Gramikea,.-! i°Ay mention the Koeleria macilenta, Sclerochloa ^varicBta, 
ahd OphhiruB huiurFatua. 

JuNCAai]rEJB,...Triglochin BarrdierL 

OacHii>EiB,...Orchi8 laxiflora, O. ooriophonu 

CHsyopqDiACEiB,...Ch«iopodium setigerum, Atriplex portultcoidea and ro- 
sea, SalBola fruticosa, and Salicomia firuticosa. 

PLUMBAoiKEJB,...Statice oleaefolia. 

ScadTuuLARiXEiE,... Euphrasia latifolia. 

OsoBAKCH£JE,...Orobanche caryophyllacea, and another sp^es, 0» ceniiia? 
perhaps new, growing in sand, with blue flowers. 

RvBiACEJE,...Crucianel]a maritima, Gralium mucronatum, and GaL murale: 
the ihiit of this last appears to differ from the other Galia, by being 
elongated, and not globose. 

CoiCF08ZTiB,...Bel]is annua, Anthemis maritima, AnaeylHs tomentosa (two 
varieties), Scorz(mera, pi»iiaps new, which I hare had from AfricH un- 
der the name of Apargia vema. 

TAHA]U8ciKEJB,...Tamarix africana. 

IjEOU]airosjE,...Trifolium maritimum, hybridum, and rcsupinatum, Medi- 
cago maritima, littoralis, denticulata, apiculata, and macukta. 

CARTOPHTLLEiB,...Silene conica, Arenaria rubra, ^ marina. MM. De Can- 
dolle and Seringe are quite right in retaining this plant as a variety 
of A. rubra :. the seeds, the root, and indeed its whole appearance, ap- 
proach it to A. rubra, while it has little in common with A. media ; this 
last has a long frisiform and almost ligneous root, so that I can scarcely 
credit those authors who say it is annual. A. rubra /3, 1 believe to be 
merely annuaL ' \ 

FRANKEKiACEJB,...Frankenia pulverulenta and intermedia. 

CBUCiFEBJS,...Malcomia ' littoralis, Alyssum maritimuni (which difierafrom 
the other Alyssa in the structure of its cotyledons), Sinapis incana, smd 
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a latifoliuui was Goauunn liere, but not jel In 



F4PAV£KAcc^...Papaver nilHaci, DC—This i 
F. S/ima, grmring In a hot sandy aoll ". 



i merely a sUrved vuiety ol 



These are some of the more mteresting plants wc found in 
this excursion. Many more we observed, but as they occurred 
abundantly nearer Montpellicr, wc did not gather them. One 
plant grows here, which I was very eager to collect, the Hut- 
chmsia procumbens, with which sometimes a diffuse variety of 
H. petrtBa is confounded. I was however disappointed : it had 
already flowered, shed its seeds, and nothing remiuned bul the 
scorched stems and leaves. 

Before our departure for the Pyrenees, we made one more 
excursion to the Pic St Loup. The PeBoma peregrina was now 
in fruit. lAnum narfxmense, with its splendid blue blossom, 
was by no means raxe ; while behind the Pic, one place was 
quite covered with Liinum gttitinoaitm and salmltntlcs, DC. 
Geum ailanticum is here, but very scarce. Erodium petraum, 
and Alyasum apino^um, were plentiful on the rocky summits of 
the hill. We observed by the road-sides Helianthemunt nun- 
mitlariie/olium, and Onohryckis crisiagaUi, 

The Botanical Garden of Montpcllier, if not of very great ex- 
tent, is in excellent condition, and contains many curious plants. 
The red horse-chesnut, JEsculua rubicunda (jEsc. carnea of some 
authors), forms one of the greatest ornaments that can be con- 
ceived. The curious Ginkgo biloba flowers here every spring 
in the open air : in the hot-house, the Solandra groTidytora 
covers a whole wall, and flowers in tiie utmost luxuriance. 
This garden was established by Henry the Fourth in 1597, 



■ I had afterwarils occaaion to aee thia planl in De Car 
at Geneva. An ina|iection of the arij^iuil spedmenB C' 
nian. I may also observe, that I can see no good chan 
other the P. trilobam, P. furUnolam, and P. UeoifCt 
may be styleil vnT. laiifoHa ^abra ; the Second, vi 
last, var. glabra foliortm lobit anffmlioriitu. Thi 
Live. Wheo hairs occur on any of these, they 
dfcumstances, induces me to believe thai the 
if P. Rhanu. 
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about twenty-five years before that of Paris. Belleval wa9 
the first Professor of Botany; and, since his time, this esta- 
bUshtnent may boast of many other distinguished nien^ who 
have taught there. Gouan, Broussonet, and De CandoIIe, 
are names not to be slightingly passed over. Perhaps the pre- 
sent Professor M^ Delile has done more than any of his prede- 
rcesfiors towards the advancement of the garden. M. iE)elile also 
does much, towards forming an herbarium, which it were dcirir- 
abli^ flhouM remain at Montpellier, as the private herbioria of 
'Gouah and De Candolle are now, the one in Scotland, the other 
^at* Geneva. 

Upon the whole, the state of botany in the south of FraAce 
is very much advanced, and many botanists of note have stu^ 
died here. As a proof of their labours, one has only to turn up 
ft'botanical work, to see that many plants have got the/specific 
name of numspeliacfus^ from having been at first distinguished at 
'MontpeUier alone; and we believe that there is much yet to be 
done. At first, it is sufficient to give that name which we find 
in a Species Flantarum, to have a description that answers to the 
plant we are investigating : as, however, our herbaria enlarge, 
and our communications with naturalists at a distance increase, 
it may be supposed thlit we shall find that we have made many 
errcH^. Thus, we see, that, in the present day, not a few i^)ecie& 
in the south of France have been confounded with similar cmes 
in the north of Europe. The PepUs porttda of Montpellier is 
different from that of Britain *. The Isoetes hcustris found 
here, and which I believe Sir James Smith met with, is, if not 
a distinct species from' the British one, a most remarkable va- 
riety : the leaves are remarkably long and subulate ; the same 
has been found in the north of Africa ; whilst the true Isoetes 
lacustrisy even in the north of Europe, is only found in cold al- 
pine lakes or beds of rivers. The Montpellier one has been 
named Isoetes subvlata. In place of the Arum macviatumy we 
here find the A. itaJicum, the temperature of whose spadix ex- 

* I have seen it in M. Gaj's herbarium under the name of Peplis aiuira' 
Hi 4 and, if I recollect well, Sal2man has brought it from Tangiers, under 
the name of P. biflora : this last is perhaps, however, a third species ; but X 
have not my specimens at hand. 
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X»eds cofigiderably that of the land ; for the Thymus serpyllum 
^e find the 7%. sn/gis. Thesium UnophyUum from Montpellier 
is pipbably different from that of Paris. Hippocrepis comosa is 
here, but H. scorpundes^ Req. is more common *, 

The difference between English and French gardens has been 
usually held forth as extremely great, and always in favour of 
the fonner. This I believe to be certainly true, as far as re- 
^gards ornamental gardening, in which the English taste is no 
floubt preferable ; but. looking to them in a botanical point of 
view, the French &r surpass the average in Britain. I have 
BOW examined various extensive gardens in France, and I uni- 
formly find^ that their gardeners understand more of botany 
than those in the same situation in England. In English and 
Scotch gardens, there is scarcely one person who can give the 
botanical name of a plant ; or if they attempt it, it is ten to one 
;a wrong one, or scnne barbarous jargon that they have received 
from some correspondent ; and indeed (the Botanical Gardens 
•and ptindpal nurseries excepted), he who is at the head of the 
establishment knows least of all, being generally unable to give 
the name whether English or Dutch. The advantage to be de- 
rived from such gardens as have large collections of plants, I speak 
more of the unobtrusive than of the showy species, when a bota*^ 
nist procures a specimen, is thus completely annulled, as a great 
inducement in getting plants from a garden, is the hope of their 
being well determined, and of serving as a study and a type by 
which one is better able to recognise the species, if it should fall 
. to his lot to meet with it in another country. In the French gar- 
-dens, there is by no means so numerous an assemblage presented 
to the eye ; but what we do find, are almost all well determined, 
either by some qonsiderablc herbarium, where authentic speci- 
mens may be examined, or by expensive works of plates. The 
proprietor is not contented with the vain-glory of spouting rea- 
idily some hundreds of botanical names, but does not rest, when 
he has received a new plant to his establishment, under wliat- 
ever name he has received it, until he has examined it attentivc- 



* Hippocrepis mulHsiliqtiosa does not grow in France, H. ciliata havii 
mistaken for it : this last, with //. unisiliquosay is extremely common at 
|)elUer. 
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ly as a botanist. In Britain, a nurserjrman is fitoraUy ^JloriH: 
in France, he is a cvUivateur-botamste. From the latter, one 
receives a specimen with more pleasure, as, wboi pat into tlie 
herbariimi, it is to represent the^spedes. 

This precision of nomenclature is no doubt much fadUtateci 
by the pto adopted by the Jardin du Roi. In VtVDcej there ' 
are, in addition to the several botanical institutions in Paris, 
many smaller ones, also under the government, sicattered Arough ' 
the country. I may instance those of LyoDs, of Strasbuig, of 
MontpelUer, of Toulouse, and of Perpignan. When any of 
these receive the root of a new or rare species from anodier 
country, or its seeds, the year following either seeds or roots 
are transmitted to the Jardin du Roi at Paris ; and idso, when 
any new jdant arrives there, it is as soon as possible dissemi- 
nated through the smaller establishments in the provinces. The 
care and attention paid to the naming <^ plants at the Museum," ' 
prevents almost the possibility of an error, and thus in the giv 
vemment institutions in the country, the species is found wdl 
determined. Specimens from such places are of great utiEty in 
determining wi^ exactness similar species in the private nur- 
series, and, as I have already said, a botanist may look forward 
to study in any of them. One ought never to take a spedmai 
from a British garden for their herbaria without examining it 
well. In France, one may take it as an authority by which to 
name others. 

I cannot conclude these remarks, without observing, that the 
probable cause of the whole is the small inducement there is in 
Britain for any young man to devote himself to botatiy as a 
profession. In France there are so many pubUc estabUshments, 
that a young man, if talented, and active and efficient in his 
studies, may, in a few years, look forward to a public ajqxnnt- 
ment. In England, on the contrary, the Government have 
scarcely, I think, half a dozen botanical establishments in their 
pay. The consequence is, that in Paris alone there are more 
botanists of note than in the whole of Great Britain. Britain, 
it is true, possesses Brown, the greatest botanist of our time ; 
also. Smith, Hooker and I^indley, men eminently distinguished 
in the annals of botanical science ; but when their days are num- 
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bend, it may be nibiect of regret that there ore none worthy to 
succeed than*. 

The face d v^etaticn has undei^oiie ctmsiderafale changes 
. ance t came to MtntpeOier. At cme time, the garriques were 
ydlow with Gmiala tcorpiui, and the meadowG white with Nar- 
etMai : now, the garriques aie blue in some parts with Aphj/Uan- 
Acf OTompefinuw, and aUvary in cxhen with S^pa tortiHi : the 
Ciitiu albidut makes Bome places appear red, while C. moatpe- 
Jifluif niakes^ others white. The principal genera here in firing 
are Fedia^ Hdianthemum, Medicago, Tr^^utn, Linum, aod 
Eiipluriia. In Eummer the Citti, and in autumn the CentauruB^ 
abound : of thu last genus, I understand there are upwards of 
tliir^.£ve q>ecies in the neighbourhood. Of the genus BiteU' 
t^lOf ao coanmon in many parts of Italy, there are here very 
few qiedea : the principal is B. ambigua, and B. saxatilU fi, 
DC -f. LaUofnu, Aairagalug, Vicia, and other genera of Le- 
gumiftoieE^ are toleraUy abundant. Of Pt^gaia, I do not re 
ctdlect of seeing aoy others than P. vulgaris (which bears no 
very great resemblance to the British one of that name), and 
P. motupeUaca. The latter, though I understand it to be rare 
about Montpellier, is ctmunon in some parts at the property of 

' We Bre rather dlaposed to beliere that Mr Amott underrates the botani- 
cal accnracj of the gardens of thu country; and tiut, on the whole, a greater 
degree of predsion ti to aomenclature prevaili in the principal gardens of 
Britain, than in Btmllar efltabliihmenta on the Continent. We hope to take 
up the anigect In a future number i In which the gardena of England, Fiance 
and Oennanj will be compared and contrasted.— Neither do we gee cause to 
de^dr of the fliture pn^reaa of sdentiSc botanj in this country.— Bdit. 

t These two are onlj to be dlitinguiihed from each other bj the aaperitiea 
on the mlicule. The most complete enumeration of the species of this beauti- 
flil genus is in De CandoUe's Frodromus; but I doubt if all be equally valid. 
The charaetets in the first and last sections that De Candollc has made of first 
conaequenee, is the pretence or absence of asperities on the ailicule ; and were 
this of leM importance, a verycuiious combination of species would take place. 
I have endeavoured to arrange lhe~folloivlng clavii anaiglua, so as to present 
thla to the view : 

Sect. I. Calyeet bam Umgi biitwcali. 
ffillcuL disco iievlbus (Jai stylum coeuntibue), 
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Reslindieres ; and it must not always be oonuciuded^ that the spe* 
cific name Monspessulantis^ Monapeliefms, or MdMf^iacuif.va^ 
dicates the proximity of the plant to M(»itpellier : it aametuiies 
happens that the nearest locality is in the Cevennes jwnjnt^ttpp.; 
one plant (PotentjUa monspeUensu) is ^ven a North Americaa 
species, and is not, that X know of, at all. naturalised in tibis 
neighbourhood. 

. The climate of Montpellier seems to have Jbeen much misun- 
derstood: at present, however, I believe phyaioana are.mttCe 
aware of its insalubrity. It is surprising that any. person wjio 
was not accustomed from infancy to the climate, and wlK)i.biid 



■•^ 



>«••« 



Silic Isevibus, 



SilicuL punctifl 
elevatis sea-- 
bris, 



Sect. II. § 2. Cafycea basi aqualefy spetAen perennes. 

foliis tomentosis (subradicalibus), - B. nunUana, 

8ubradicalibu8,J s^bintegris, ^f^^ , . 

V pinnatifidin, B, emfcnopyidUk 

caule folioso, 

caule folioso, 

ipinnatifidis, 
subintegris. 

subradicalibus, ' . 
caule folioso, 



foL scabris 
V. kevibus, 



foL scabri- 
usculia, 



foL tomen- 
tosis, 



B, ambigtM, 

S.saxaHKs (L 
B. saxmiUia y, 
B, stenophylku 
B, soMUiRs a. 
B.angutt^foilku 
B, sempervirent, 
B. iomerUosa. 



A simple inspection of this table will shew how closely allied several of 
these species are to each other, if we pay no regaid to the silicule. How.&r 
one ought to pay attention to it, is another question. At Montpellier and 
Avignon B. ambiffua and B. taxatiiis fiy are found promiscuously ; and in Ma* 
jorca and Minorca^ B. auriculata is so intermingled with S, erigerifoUoy that 
every specimen gathered requires to be closely examined. 

In the second section, De Candolle has placed less reliance on the above^ 
mentioned structure, and I therefore prefer arranging the ctovi* in another way: 



Sect. II. § 1. Calyces hast aqtuUes : specia annum, 

mn' 1 • rj4-^«i-««j»v«- (foliis radicalibuslirratis, 

SibcuLmargineldiscotevibusJ felatiore/ 

oonspicue ci-K glabris, (caule folioso, jj^^j^jU ' 

^^ I. disco scabro-hispidis, - - -' - 

disco piloso-his- C caule folioso, 

pidis, \ foliis radicalibus lyratis, 
J. , . ? foliis radicalibus, 
disco pube mi- J ^^^^ . ^ scabrido, 

nuta scabns, If^^^^^^^ \ J, i^^j^ 



Siliculis mar- 
ffine non ci- ' 
Satis, 



disco Isevibus f foliis subradicalibus, 
glabris, \ foliis radicalibus, 



B.mariiwM. 
B, cilitUa, 
B. depresio, 
B, miorocwrpth 

B. ertoeairpa, 
B, Iffraia. 
B, cohumna, 
B, apula, 
B, leiocatpa, 
B, obovala. 
B, raphanifbHa, 

It 
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not a strong oonstitntion, could survive a single year at Mont- 
pellier. He has to contend with a burning sun, which, even al- 
though he keeps within doors, heats the air so, that he is thrown 
into a vident perspiration, injurious and weakening to the patient. 
Nor is the climate free from damp : there is seldom rain, it is 
true, perhaps not once a month on an average ; but when the 
sea wind blows, which it not unfrequently does, it produces las- 
situde, weakness, difficulty of breathings coughs and colds. It 
is here called the maram; in other parts it is called garbin and 
lebeeche, and on the coast of Italy it is usually known by the names 
€i Ubeccio or garUf to, I have even no doubt of its identity with 
the pestilential sirocco : so damp is the marain, that the very 
doors are observed to swell exceedingly during its continuance. 
£ven the fine weather makes one more liable to be injured by 
the bad : the heats of the day seem to open the pores of the 
body, and render an attack of the damps more injurious. Few 
ccadd be induced, I believe, to remain at Rome during the 
summer months. At Montpellier, the climate is not so bad ; 
but surely it is not what an invalid ought to be exposed to. 



Account of a Visit to the Glacier a qfJnstedaly and to the Mantle 
ofLodal ♦. By G. Bohr, of Bergen. 

JL HE journey to the Mantle of Lodal, the highest mountain 
summit amidst the splendid and stupendous glaciers which lie 
between Justedal and Olden, may be commenced either from 
the end of Lysterfiord, or from the farm-house of Rodnei, near 
the Chujxsh of Goup^. Mr Bohr chose the first of these routes. 



It win easily be seen, that B, obavata and B. raphanifolia are not distinct 
qtedfifl ; that B. cUiata and B, depreua ought not to be separated ; that B, lew- 
carpa is scarcely to be distinguished from B. apttla, &c. With regard to 
H. leioearpoy De CandoUe says, '' fructu etiam nascente glaberrimo nee pube 
ndnuta scabro ;** but through the author's kindness, I have been able to as- 
certain, that, in his own specimen, the fruit is exactly as in B. apula^ except that 
in tbe latter it is scabrous also on the margin^ whilst in B, kiocarpa, it is there 
perfectly «nooth. 

• A mountain in the interior of Norway, so called, from its ])eiiig alwav^ 
covered with snow, It lies above 150 English miles NE. of Bergen. 
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although in summer it is perhaps the most difficult of the two. 
Through the cultivated valley of Dahl, a. ude branch of the 
cheerful and rich valley of Lyster, you come to Storhaugen, about 
seven English miles from Lysterfiord. Five miles fiuther op, 
you reach a picturesque elevation, about 2518 feet above the 
level of the sea, from which you descend to a delightful read^g- 
plaoe, called Storksel. Here Nidal, the first valley in Juatedi^ 
inclosed on each side by lofty snow-covered mountains, baa .air 
ready b^un to display its enchanting scenery, combining what 
b most beautiful widi what is most fearful. Through greep 
fields covered with com and grass, with the houses of the pef» 
sants scattered over them, you advance along its grey oolouied 
stream, with its banks shaded with trees, but overiiung by diul 
naked precipices, which threaten to fall on your head. Aboiit 
three miles on you reach the Church of Justedal, 621 feet aboKe 
the level of the sea. Between the farm-houses of Eliervig and 
Elieppe, opposite to the parsonage-house, the traveller disoovefi} 
five small water-falls from the rock of Eiersdal, which, in theiif 
descent, unite into one, the velodty of which, before it reach tl^ 
liver, is so great that it rises again in vapours. 

Opposite to the farm-house of Erege, the first large sky-Uube 
coloured mass of ice be^ns to shine, called the Glacier of 
Berset, a branch of the huge mass which covers Lodal. Iti 
lower margin is about 1440 feet above the level of the sea. 
There, where Kroudal, Ejrege Dal, and Melvirs Dal meet cof^ 
another, b a fine and picturesque situation, abounding in aU 
the beauties peculiar to the lower alpine regions. Every thii^ 
that nature does in these valleys b impressive. A little &rth^ 
east and farther up, the road passes another majestic mass qi| 
ice, called the Glacier of Nigaard, which is at present largfsr, 
and in its former efiects was more destructive than the Glader 
of Berset. In addition to what Von Buch and Professor 
Smith have said, in their account of these glaciers, I shall quote 
an extract on this subject from the archives of N. Bergenha.u& 
<< At the farm of Berset, on the 21st of August 1742, atteqded 
the Sheriff, the Bailiff of the dbtrict, and six chosen inspectors, 
to estimate the damage which the glacier had occasioned. Two 
old men declared, that, in their youth, the glacier had been 
high up in a cleft of the mountmn, but that during the last ten 
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years, it had descended about 600 feet upon the open pliun, 
bearing before it all the earth and stones lying on the surface 
of the ground. (This mass of gravel, an4 sand and stone, is 
what the Swiss call Moraine). In breadth it extended about 
WBO feet, so that to the west, across the valley, from the moun- 
tiun to the river, all was covered with ice. From the south, too, 
the ice had descended into the valley, so that the farm was de- 
(Mived of the greatest part of its pasture-ground, though what 
teimdned was at present very green. There was a small quan- 
tity of corn in the ear, but unripe, from the strong cold wind 
*irfiich now more than formerly descended from the glacier. 
The excessive reflection of the sun'^s rays, too, from the ice, was 
found to be injurious to the meadow ground. With'm a few 
years all the houses on the farm had been carried away, by two 
suocesoive falling masses of snow, and were set up again in new 
situations.^ 

' Other instances are to be found of the encroachments of the 
gladers, and of the mischief occasioned by them. An old wo- 
man, who died in the year 1810, according to the parish-book 
of Justedal, had been often in the old farm-house of Nigaard, 
whose inhabitants, according to her account, and that of several 
other persons, did not leave it till the ice had pushed the house 
away. The peasant Claus Elvekragen remembers sedng, about 
i6fty years ago, the roof of a house buried in the moraine ; so 
that there is good reason to believe, that a great part of the val- 
leys now covered by the glaciers has been formerly inhabited. 
At the same time, there is unquesdonable evidence, that many 
of the glaciers in Justedal are at present growing less, both in 
depth and length. The mighty accumulation of moraine, which 
this very glader of Nigaard had formerly pushed before it, is 
now about 17^ feet below its mar^n, while the bare sides of 
the mountain shew its depth now more than 200 feet less than 
it has once been. The yearly amount of the difference, how- 
ever, and its periodical changes, it is impossible, from the want 
of accurate observations, to ascertain. The tradition, that they 
increase and diminish every seventh or every nineteenth year, is 
of equal authority with many other gratuitous hypotheses with 
, regard to the season and the weather. The crops at Elvckra- 
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gen this year were very good, while nothing but the moraine 
stood between the glacier and the ripe corn. 

On Mel virsdal, borders Stordal, over which the shealingsof 
the inhabitants of Justedal lie spread. (These are the moan- 
tain huts to which the natives of the valleys in Norway repair 
in summer, when the high pastures are acces^ble to their cattle.) 
These mountain downs and plains, beneficent nature has en- 
riched with many luxuriant trees and plants. In the b^nnii^ 
of July, the snow had vanished from the pastures. A beauti- 
tiful summer here follows a long winter : The length of the day^ 
the stillness of the night, the heat reflected from the sides of 
the mountains, concur to awaken almost instantaneously the 
powers, of nature. The Author of Nature saw it necessary, 
that, in regions where the summer is sadly contracted, plants 
should spring up, bloom, and ripen, in the shortest possible time. 
On the 11th of July the peasants had begun to draw up to' 
their iriendly shealings. First came a drove of cattle, tbeo a 
horse with panniers, followed by a peasant, with his little child 
on his back ; then the mother and her household. All were Jest* 
ing and singing, every thing was activity and gladness. So6ie^ 
times, indeed, masses of snow threatened to tumble down upon 
them from the rocky summits, and fragments of the rocks them^ 
selves which had fallen, contributed the more to awaken appr&i 
hension ; but the sight of the cheerful valley banished every die* 
agreeable impression, while the glacier seemed necessary as a 
contrast to the beauty of the scene. Step by step, the glacier of 
Biora St^ (the Beards Path) presented itself to -our view, like 
an immense theatre, between ice-covered mountains, the sides of 
which, like the scenes of a theatre, embellished with the most 
picturesque groupes, inclosed this majestic mass of ice. Several 
objects in front of it shew beyond doubt that this, like the 
other glaciers in Justedal, had extended farther down, and was 
of greater depth in former days. The river of Justedal, which 
formerly went under this glacier, runs now between the ice and 
the morauie, which it had formerly carried down with it, and which 
marks its ancient limits. At one place was a !:K)rt of road, laid 
with stones, over which the peasants, about eighty years ago, 
used to pass to their shealings. About this time the glacier 
broke through with such force, that those who were going to 

2 
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the flhealing, could scarcely open themselves a way with axes, 
through the prodigious ofishots which had come from it during 
the forgoing day. Close beride this stone-road, under hang- 
ing roek's, and immediately before the glacier, were full grown 
birch, mountain-ash, and other trees, with the common subal- 
pine shrubs and plants. This glacier ascends to near the foot 
oi Lodal^s Mantle, the inexhaustible spows of which feed this 
ud all the other glaciers around. 

If, by the north-west side of the glacier, you press forward 
through several wild stretches of valley-ground, whose precipitous 
aides some terrible giant seems in his wrath to have overlaid with a 
multitude of loose masses of rock, which seem just about to 
crush the passing wanderer, you come at 'last to the cheerful 
shealings- of Faaberg, about 1^80 feet above the level of the sea. 
Here the happy pastoral life, and the true alpine scenery, exhi- 
bit themselves in their finest and onost peculiar characters. Be- 
tween four and five miles from the cots of Faaberg, Stordal be- 
gins to be nsurrower and narrower^ till at once the whole scene 
is changed, and every thing becomes wild and frightful. Yel- 
low meadows and green mountain-downs now touch on large 
desolate fields of sand and gravel, and small stones, and masses 
of rock of the size of a castle. These fields are cut through by 
many small streams ctf water, gurgling from both the bottom 
and the surface of the glacier above. The whole is inclosed bjr 
naked columns of rock, and in the back ground the lower mar-» 
^s of the two proudest of the offspring of Lodal^s Mantle, the 
glaciers of Lodal and Trangedal, present themselves, at the 
hoghl of 1597 feet above the level of the sea.. They are sepa-» 
rated from one another by a small mountain, covered all over 
with ice and snow. The nearest verges of the glaciers exhibited 
innumerable clefts of the most splendid appearance, and of a 
sky-blue colour. The moraine shewed clearly that these gla- 
ders, too, had formerly descended about 1700 feet farther down ; 
while the dark naked sides of the mountain, as if the surface 
had been shorn off, shewed that they had been formerly about 
SCO feet deeper. 

Our walk over the Glacier of Lodal was not difficult ; you 
might ride, or even drive over it, if there were a road to it for 
carrii^es. You can come down on the surface of the ice from 
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4 iDountain-down lying on its south side, covered with trees and 
plants. Summer and winter lie here smiling by one anbditf^'s 
side. While one £90t stands on the ice, the other rests on flowers 
and grass. Almost all the snow was thawed on the surfiue of 
the Glacier of Lodal, so that every deft in the ice was dktiiictly 
to be seen. Towards the front of the glacier, these clefts w«ie 
smaller, most of them not more than a foot across^ and nmnitig 
parallel to the sides of the adjoining mountain. Higher up, the 
huge dead mass, of ice shews that it has undergone strong inter- 
nal commoUons and violent throes, and here gravitadcm has per-^ 
formed fearful pranks. The surface of the ice was uneven, and 
of less uniform cohesion. The clefts run cross to one anotfaefy 
and were often from tento twenty feet broad, ix more. Their 
depth must be conoderable, perhaps down to the gioundy.oiver 
which the ice lies, but it would not be an easy matter tOimeaKuler 
them. In the large ones you could mark distinctly the WfSfb 
by which the ice had been annually increased. We cool^ioC- 
ten count twenty of these, separated from one another by a divk 
icolourcd stripe. But it is not without terror you pass over or 
look down into these fearful abysses, however beautiful tb^ 
axure-coloured walls ite. In their coldf bottoms the lonely lr»> 
veller has sometimes found his grava A few years ago, a pei^ 
sant crossing over from Justedal to Nord6ord, fell into one 4if 
these large clefts, which was concealed by the snow. His only 
companion, a futbful dog, Iran down to Justedal, barking' and 
bpwling, as a agnal for help. . Nobody, however, oomprdhniAft 
ed his meaning, till the person who had fallen do¥rn was at IM 
missed. Several persons then followed the dog up to theiglsp^ 
cier, who stopped at the cleft, and gave such signs as put it be^ 
yond all doubt that his master had sunk into it. They thnsv 
down a rope, and made loud cries, but in vain, the peasant bdl 
meit his death in the immeasurable gulf. It was only by oooy*- 
pulsion the dog would leave the cleft. ^ i * 

At three o^clock in the moming,^ Reaumur^s thermometer' 
was ^ above the freezipg point Only small streams of waiter 
run on the surface of the glacier. This was not slippery,, .huii 
xpugh^ large-grained, porous, easily crushed, and fuU of maig^^ 
small holes and cells, of the si^e of a nut, and, in shorty wafr.« 
just like ice composed of snow, soaked wjtt wat^r. As the ipiay 
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advaneed) the heat became greater than in an j of the Talleys 
bdknr, and very oppresave, from both the direct rays of the 
aim and those reflected from the surface of the ice, and from the 
ndes of the mounbdns covered with ice and snow. At ten 
o^dock in the forenoon, the thermometer covered by its frame 
stood at 29" R. (ISY Fahr.), at the height of 5 feet, above the 
aiiriaoe of the ioe, and about 8000 above the level of the sea. 
A little &rther up it sunk to the freezing point, at the depth 
.of 5 feet down, in one of the clefts of the ice : in so short a time 
can you experience the temperature of every season. 

^But in spite of the African heat which prevailed in the gku 
der of Lodal, the labourers in the neighbouring fields of Mel- 
veradal required thdr winter clothing, which they generally 
wear in the warmest summer day, as the melting ice absorbs the 
heat, and often sends down upon them blasts of cold wind. 
Soon after the sun had begun to shine on the glacier and its 
B^igbbourii^ mountains, heat, Nature^s great instrument of dis* 
iplutioD, b^an to shew its mighty power. The water from the 
melting ice flowed in more copious streams, and cut for itself 
deeper runs. Masses of ice sunk down into the clefts with k 
nose fike the loudest thunder, which rolled along the winding 
valleys in innumerable echoes. The surface of the ice burst 
with a violent crack, when the heat expanded the air inclosed in 
cavities of the glacier. Huge masses of ice and snow, loosened 
on the steep sides ci the mountuns, were crushed to pieces 
on the locks below, tumbling down with prodigious and long 
nfleeted nmse. Fourteen or fifteen such proud avalanches fell 
while the sun was in his power. The ice reduced to powder 
by the force of the fall, mounted like dust raised by a whirl- 
irind, whUe the heavier parts rushed down on the glacier like a 
mighty waterfall. Sometimes, also, vast fragments of rock fell 
upon the glacier^s sides. Many small streams, too, like stripes 
of slver playing in the colours of the rainbow, gushed from the 
sideff of the neighbouring mountains. 

- A little above the moraine of the glacier, where the road 
bends round towards Nordfiord, LodaPs Mantle begins to stretch 
oat its white giant head. It takes this name from the valley 
over which it stands, and from its perennial covering of ice and 
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soow. My active gnide was as little acquainted with the roadi 
to the top of it as I was. Our ascent from the glacier began at 
the foot of the mountain on the north-east, at the height of 450& 
feet above the sea. About 750 feet higher up, all water had 
disappeared, and the depth of the snow increased, although the 
heat in the sun was S9|° R. Tiie lowest point, therefore, above 
which snow never melts here, may be considered as about 5260 
feet over the level of the sea. The steepness of the mountain 
made the ascent now pretty difficult : the rents in the ice, too, 
were deeper and broader than down on the glacier, and they 
were sometimes covered by snow. It became, therefore, danger 
fous to pass over ihem. You liave often but a slippery foot- - 
step between you and death, and your first false step is your 
last in the world. From caution against such danger, we walked 
with a rope about our waist, and, trusting to this, we courage^ 
ously crossed on- a bridge of snow ten^ feet over. The difficulty 
of climbing was increased, by the inconceivable, and almost in- 
tolerable, heat of the sun, which, added to the thinness of the 
sdr, produced an uncommon weakness, and a pulse nearly doub- 
led. We recovered our strength^ however, in as short a time as 
we lost it, and it was not long before the naked summit wa» 
reached. 

With some degree of alarm we climbed up its 150 feet hig^ 
loose black head, that seemed to move under us : the top of thi» 
we reached at half past eleven a. m., on the 13th July. From 
a mean of six observations, which corresponded with those oi 
Engineer Major Wetlessen, in Bergen, Dean Hertzbergen, in 
Hardangery and Professor Esmark, in Christiania, and from 
calculations made according to the formula of La Place, the 
southern top of LodaPs Mantle is 6113 feet above the level of 
the sea. It divides itself into three elevations, the summits of 
which and the steepest side are naked. The rest of the moun- 
tain to the bottom is covered with an everlasting and unbrcdsen 
mantle of ice and snow. By other observations^ we found, that 
the eastern and highest top was 6408 feet above the sea. Seve- 
ral circum-meridian observations of the sun* gave the latitude 
61° 57', though, from an accidental injury which happened to 
the sextant, this determination is less to be depended on. 

The surface of a small stone we found on the top of the moun- 



Juskdaly and to the Ma$itle ofLoddl S63 

tmn was, in different places, covered with two sorts of lichen, 
L. gecgraphictuf and another. A bear, whose gloomy^ disposition 
must have conducted it to these solitudes, had left its ti^ces on 
the snow which had fallen within two days, and the laugh-rer 
sembling voice of a single ptarmigan was h^ard. With these 
exceptions, organic life and vegetation had disappeared, and 
eternal winter had taken up its abode all around. From the 
summit was seen an ocean of snow, of several thousand geogra- 
phic square miles extent, the waves of which seemed as if they 
had been instantaneously fixed, and over which single mountain- 
tops here and there raised tlieir white heads, which in the val« 
leys were hid in the clouds. Skatolstop * in Lyster, Tunder* 
dalskirk towards Lomb, and Vangsen in Justedal, were the most 
remarkable. All was the stillness and desolation of death, which 
irresistibly filled the soul with melancholy, mingled with a power- 
ful impression of the greatness of Nature. 

•The author here mentions, that, on two places in the glacier, 
they saw a little red snow : after which, he takes a survey of 
the adjoining region in all directions, in which he traces by name 
twenty-five distinct valleys, which, to a great extent, had been 
filled with layer upon layer of ice from this immense mountain. 
Heathen proceeds : — Our descent from LodaPs Mantle, after they 
had got past the naked rocks, was quick and easy, and, after 
having sojourned for nineteen hours in the regions of ice and 
snow, we returned to Stordal with weakened eyes, and with 
swollen faces and lips. 

The river of Justedal has its source from the glacier of Lodal, 
in the upper and north-west end of Lodal. After running the 
whole length of Justedal, it falls into a small arm of Lysteriiord, 
near the farm of Rodnei. Many small rivers from the other 
glaciers of Justedal, and the adjoining mountains, unite with it, 
the most of which have fallen into it before it reaches Elvekrogen. 
It brings down with it great quantities of sand and mica, which 
are found chiefly on its banks near its source. Its waters have a 
greyish muddy appearance, by which rivers which conic fVoiii 

• This is one of those remarkable mountains called the Young Ilnrlots. 
Its height is ascertained to be 6975 feet above the sea. It is south-cast froin 
Lyiterfiord, and is seen very far off. 
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glaciers may be always eaaly distinguished. From the diifl^ 
rence in the quantity of water famished to it at different seasons 
of the year by the rain, and the melting of the snows on the 
mountains and glaciers, the width of its bed and its rapidity are 
continuity varying. Sometimes in the course of two days it 
has changed its bed : in its course it exhibits many beautiful 
cascades. Often it sweeps before it beautiful holms, covered with 
trees and shrubs, overwhelming at the same time the adjoining 
corn-fields. In 1814, a flood in the river earned off large pieces- 
of the meadows on its banks, rising so high, that the sand was 
found on the top-leaves of the trees. At Elvekrog it rose froiii 
16 to 20 feet above its usual surface. As it descends from t6e 
icy regions in which it rises, its temperature becomes less ^-' 
gid, till it reach Lyster, where the multitude of fruitful apple 
and cherry trees, the quantities of asparagus, &c. bespeak a 
warmer climate than could be there expected. 

On a warm dry day, July 10, of which the mean tempeib- 
ture was 19°.7 R., the minimum depth gS Justedal river oppo- 
site to the church wa^ 6| feet in the morning ; its maximiitn 
depth in the evening was about 8^. Such was the difference 
occasioned by the melting of the snow. The velocity of l!fte 
current was at the rate of 8 feet in the second, when the river 
was at its minimum depth, and 9 when at it& maximum. Takiiig 
the mean breadth of the river, and its slope from the sides to 
xjae middle, by simple calculation, we may form an approxilOa- 
«^on to the quantity of ice and snow melted by the heat of such 
a day. By this calculation it will be found, that a quantity of 
about Sl,132 cubic fathoms of water is thus added to the riVbr 
every hour. Assuming, then, that the snow has fourteen times 
less density than the water which, comes from it; with other pro- 
per allowances, the result will be, that the quantity of snow 
melted into this river during half a summer^s day, will amount 
to 5,230,176 cubic fathoms, which I have no doubt is less than 
tiie reality. 
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> aimervaiicms on Serpentine and Diattage Rocks. By Dr A. 
Sous'. In a Letter to Professor Jameson. Communicated 
by the Author. 

X HE geological relations of serpentine are still but imperfectly 
known ; for it is not many years since we were assured of the 
eustence of transition serpentines in the form of ^ort beds, or 
large masses in the veins, or bed-like veins, of the greenstone 
(diabase) of the Pyrenees (St P^, and Valley of Baretons) ; in the 
Ijreywacke of Girvan and Ballantrae in Scotland (Jameson), and 
of Bastberg in the Hartz ; in the transition slates of the northern 
fiditelgebirge, and of the Vosges ; in the transition limestone 
of Willendorf in Austria ; in the Carpatho-Appenine sandstone 
of Waidhofen in Lower Austria, of Monte Ferrato, near Prato, 
Impruneta,Creboli, &c. in Tuscany, and of Borghetta in Liguria. 
Vans of serpentine have been detected by the geologists of Scot- 
land, in the old red sandstone of Forfarshire. 

Some of these masses present characters illustrative of an ig- 
neous and violent origin, and throw jight on the true situation 
and formation of other serpentines, whose contact witli ndgh- 
bouring rocks either has been but imperfectly seen, or not seen 
Ht all. The serpentine of Willendorf is a fine example of the 
jinjection of this rock amongst older strata. It is ^tuated about 
^ half a mile to the west of that village, and on the right hand 
. «de of the road leading to Granbach. The limestone hills are 
bordered by reddish precipices, in the midst of which, the geo- 
gnost sees with astonishment a thick columnar mass of serpentine 
rifflng through the liniestone, to the height of 100 feet, and 
. £urly terminating in the surrounding limestone rock. This 
mass is 60 feet broad below, 40 feet broad at top, has an undu- 
lating contour, and a blackish knotted surface, as if composed of 
irregular spherical bodies. • Small veins of asbestus and calca- 
reous spar are contained in it, but no distinct diallagc rock. It 
is intimately united with the transition magnesian limestone 
which it intersects ; and between the two rocks there is a breccia 
composed of a mixture of the limestone and serpentine. Even 
the limestCHie itself is impregnated with serpentine matter. All 
the nmghbouring rocks are more or less vesicular, and deeply 
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coloured with red oxide of iron, so that they present to the eye 
a very-singular and sterile aspect. The marly or argillaceous 
inclined strata at their base, are partly violet and reddid3,.and 
contain small veins of micaceous iron ores. In short, this locality 
of serpentine may be con^dered as illustrating the elevation of 
that rock from below, in the same manner as porphyry and the 
accompanying breccia intimate the violence of the acUon. 

The position of the serpentine of Tuscany has already been 
ably described by Brongniart, although not in a complete man- 
ner, as that distinguished observer h^is omitted to notice sevecgl 
accompanying interesting phenomena. For instance, in the 
Valley of Garignola, the serpentine and diallage rock or eupho- 
tide, not only cover a part of the limestones and marls, which 
are converted into reddish jaspideous rocks; but they rise 
through them, and extend over them on all sides, so that they 
have the shape of a wedge-shaped bed, or that of a mushroom. 
The breccia formed of limestone and diallage rock, which 
Brongniart places above the jasper, does not occur every where ; 
but only in those places where diallage rock comes in contact 
with broken and bruised marls and marly limestone. The 
limestone is then sometimes changed into a granular mass. In 
Austria, about one hour''s walk from Waidhofen, on the nor- 
thern side of the Ips, there is a hill of serpentine apparently 
resting upon the same marly sandstones and marls as occur in 
Tuscany ; and not far from it, there are in those slates which 
contain fossil ferns, beds of bituminous and slate coal, which are 
regularly worked. The lowest part of this deposite probably 
belongs to the independent coal formation. 

If our acquaintance with these more recent serpentines be in- 
creasing, geolo^sts have not yet fixed the age of the serpentines 
placed amongst slaty crystalUne or primitive rocks. In this class, 
are generally enumerated the following masses: — the serpen- 
tines of Shetland (Jameson), and of the North Cape (Buch) ; 
the bed-like veins of Portsoy (Jameson), and of the Lizard 
Point in Cornwall; the great zone of serpentine of the depart* 
ments of Arveiron, Lot, Correze, and Upper Vienne ; the hil- 
locks of| serpentine aad diallage rock in the talc slate of western 
Liguria, and of the base of the Piedmontese Alps ; of the Alps ' 
in the department of the Hi^h Alps (Brain^on, Yillard, St 
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Veran) ; of Mont Rosa and of the Grisons ; the serpendnous 
rocks of the Tyrol ; of the chain of the High Tauerngebirge in 
"Salzburg; of the Pinzgau, of Stiria, Austria; of the Rosalin- 
gebirge near Bernstein in Hungary ; of the Eastern and Wes- 
tern Bohmerwaldgebirge ; of the Fiefatelgebirge, of Saxony, 
Siieaa ; and of the Carpathian Chain and of Wallachia. 

The greater number of the^ serpentines are situated in tal- 
cose slates, or among the most reksent primitive slates ; some few 
are associated with whitestone or leptinite, as in Saxony^ be- 
tween Waldenheim and Waldenberg ; in Austria at Grabenhof, 
fiear Gansbach ; at Altenburg on the Earop ; and at Namier 
in Moravia. Some others are in gneiss, or even in granite, as 
at Toplitz in Saxony; also in the Fichtelgebirge, Bohmer- 
waldgebirge, the Tyrol, and Stiiia. These serpentine depa- 
idts are sometimes very considerable, forming occasionally 
groupes of mountains^ as the Mont Uosa in Piedmont, in 
Uguria, and Hungary. In other quarters, they appear only 
under the form of bed-like veins or short beds. These last are 
some feet or fathoms in thickness, as at Lettowitz in Moravia, 
Portsoy in Scotland, &c. ; or they are so thick as to form hills, 
or the summits of hills, during many miles, as in Liguria, near 
Genoa, Savcma, in the Fichtelgebirge, and in the Shetland 
islands. 

Serpentine hills have a sterile, dark, and knotted surface, not 
unlike that of hypersthene syenite ; and their immediate junc- 
tion with the primitive slate is seldom visible. On the oth^ 
hand, the great beds of serpentine usually contain imbedded 
passes of slate and limestone; and these differ somewhat in 
structure from the neighbouring rocks of tlie same kinds. In 
diis way, the bed-like veins of Portsoy contain blackish green 
talcose rocks, which are slightly slaty, and seem to have been 
fused in the serpentine mass ; and this last rock is closely united 
with h(»rnblende rocks. In western Liguria, great beds of ser- 
pentine inclose quartzose and talcose slates, which are much 
broken and contorted ; or they contain immense masses of lime- 
stone, which are to be viewed SL^Jragments or displaced masses, 
because their stratification is not the same as in the limestone 
next to the serpentine vein ; and besides this, limestone is 
cracked, granular, foliated, and magnesian. 
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These elliptical serpentine masses are separated from the tak < 
slates or mica slates, by layers of a smgular talcose or breociated-. 
rock. These brecdated rocks remind us of the In'eocaa gC> 
basalt and talc-slate, which border some basaltic bed-like veoM 
of talc-slate, near Recoaro, in the Vicentine ; but these farec-i; 
das are never so distinct as those which separate the enpfaD^j 
tide and the jaspideous rocks near Borghetto in Liguria, which j 
are describedl)y M. Brongniart - * 

The nature of serpentine rocks is not every where the 9Mmer\ 
There are three sets of these rocks, viz. Serpentine^ wiik didL> 
lage and diaUage rock ; JBomUendic serpentines, mff^ £Sa2bigi0^» 
chromate ^ iron, and diorite or transition greenstone, (Py^« 
. renees) ; and. Serpentine originatingJromaiugiterocJcSf AsxHtg^' 
a superabundance of magnesia^ as those of Inch Cohmb, disafi^" 
vered by Jameson. Of these sets of rocks, the first mentioned 
are the most common, the last the least frequent In the mJ^ 
coad class may be placed those small nests of serp^itine indod:^ 
ed in the granular limestones of some mica-slate districtSj-atf 
that of Glen Tilt. No diallage occurs in them, but the lim^ 
stone contains hornblende and au^te, and the imbedded massei 
of precious serpentine may have been produced by the vidni^ 
of granitose or syenitic rocks, as at Canzacoli in the Tjqxil, * 
where a Jurassic dolomite limestone has been in this way chained 
into a granular limestone with serpentine veins. The diaUags 
serpentines are not every where associated with euphotade^ or 
diallage rock: thus it is not met with in the smaU veins or small 
beds of serpentine, and even diallage is rare in those serpentinel^ 
as in Moravia, at Portsoy, in Transylvania, &c. In the 1^ 
tinite, or even in the granitic gneiss, the serpentine is without 
diallage ; but there it frequently contains gamuts, as at Zoblitz, 
Grabenhof, Mezeborz, and Jungeroschiz in Moravia. On the 
other hand, when serpentine occurs in great hHiSj it is mixed 
ixnth euphotide or diallage rock, as in the Hartz, Liguria, Ap- 
ponines, Carpathians, Silesia, and north of Europe. It is fur- 
ther worthy of remark, that these great masses pf serpentine 
are not every where accompanied with those dark diallage po^ 
phyries, with saussurite and diallage and variolites, which are met 
inth ip Piedmont, Brian9on, Western Ligutia, the Hartz, Scnith- 
iprn Scotland, and England. These variolites bring to recollQc^ 
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tioD the globular form and stellular structure of the porphyries 
. of Conica and the Thuringerwald, of the pitchstones of Arran 
and Mdaaen, and of the pearlstone of Hungary. These inte- 
xcfldng rocks generaUy border the greater masses of serpentine^ 
as 18 aeen near to Grenoa ; but they do not appear along the ser- 
pentine hillocks of the marly and arenaceous depoate of east- 
em Liguria and Tuscany. 

Euphotide sometimes appears in isolated hills beside the ser- 
pentine ; in other cases the rocks pass into each other, or they 
are ao interwoven with each other that the one rock forms dikes 
cr distinct yeins in the other. The hills between Braco and Ma-^ 
Uxrana, in liguria, afford a fine example of this appearance. 
The whole may be explained on the principle of the slow cool- 
ing of the mass. 

Lastly, The numerous simple minerals met with in serpen- 
tine do not occur in it every where. Diallage and asbestus, de- 
rived firom hornblende and augite, are of these by far the most 
fiequ^t. Garnets, augites, and hornblendes, are pnndpally 
met with in^the small b^ds, as those of Portsoy, Heidenberg, 
Hcbtelgelnrge. Chromate of iron occurs in the great bodies of 
serpentine connected with the talcose formation, as in the island 
of Unst in Shetland, central France, Golsen near Leoben,' and 
Kraubach in Stiria : the same is the case with the native coppel* 
of America, &c and the workable nests of pyrites at Monte 
Bamazzo, near to Grenoa. Magnesite aboimds much in some 
localities^ as Hrubschitz in Moravia, Gurhof in Austria, Bal- 
^asero, Castellamonte, &c. ; when this is the case, the serpen- 
tine contains semi-opals and calcedony, as at Gersec in Mora- 
via, and chrysoprase, as at Kozemutz in Silesia, and Besenoro 
in Sjrrinia. These siliceous minerals are to the serpentine in 
the same secondary relation as the small similar veins in the 
granite, with kaolin and scapolite, at Hafnerzell in Bavaria. 

Are we to admit that there are five different formations of 
serpentine; and, consequently, that it has been erupted at five 
different periods ? In this view we would have, first, a serpen- 
tine, posterior to the marls and sandstones of the Appcnines and 
Carpathians ; a second, posterior to the transition red sandstone ; 
a third, posterior to the grey wacke ; a fourth, to the mica 
jdfll^; and, a fifth, to the gneiss and leptinite. But has ser- 
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pendne truly been fbrmed at so many epocilc^ or must we Yieir 
H aa we do porphjrry, without any reference to the sumnmAilg 
loeks? Shall we rather admit only one eruption of seipehthM 
posterior to the transition red sandstone ; or shall we give Id 
it one more ancient and anterior to the newer giey waeke,' or 
even to the transitiop slate ? These are questions difficult to 
be answered. It would be absurd to admit five eruptifms ef 
serpentine. We are of opinion, that the formation (tf serpen- 
tine is not so ancient as has been imagined, and will not in all 
probability be far from the truth, if we limit the appearance at 
serpentine to the great transition era, from the termination of 
the takx>-8Ghi6to6e depositee, to the beginning of the independent 
coal formation. 

We may here add, that the true relations of potstone to ser- 
pentine have not hitherto been ascertained in a satisfactory man- 
ner. It is probable that potstdne bears the same relation to 
serpentine that schaahiem^ a particular calcareous amygdaka- 
dal trap, does to tranntion triq>. It is well known that these 
last-mentioned rocks, viz. the schaalstein and transitioa trap in 
Westphalia and in Cumberland, form the transition from the 
date or limestone to the trap, and even occur separately firom 
this last rock, and are rarely brecciated. Many geolc^ists con* 
fioiund it with true amygdalcnd, which generally forms the upper 
and under parts of trap-veins, and bed-like veins and masses. 
The schaalstone seems to be transition rock altered by the enuu 
nation of the heat of the melted trap. If this view be correct, it 
could be employed, in the way of analogy, in the explanation 
of rooks associated with serpentine, and similarly situated, Jn 
interrupted small masses. 



CHfserv(xtums on the NaturcU History of the AlUgator. In a 
Letter to Sir William Jardine, Baronet, and Pridkaux 
John Selby, Esq. By John J. Audubon, Esq. Member of 
the Wemerian Natural History Society, &c. 

My Dear Sirs, 

vJnE of the most remarkable objects connected with the Na- 
tural History of the United States, that attracts the traveller's 
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«ye, as Ii« be aacends through the mouths of the mighty sea-like 
riv^ Mississippu is the Alligator. There, along the muddy 
■bores, and on the large floating lo^, these animals are seen 
^tber lying basking and asleep, stretched to their full length, or 
crossing to and fro the stream in search of food, with only the 
head out of water. It is here neither wild nor shy, neither is it 
tbe very dangerous aiiimal represented by travellers. But, to 
give you details that probably may not be uninteresting to you, 
I shall take you to their more private haunts, and relate what 
I have experienced and seen respecting them and their habits. 

In Louisiana, all our lagoons, bayous, creeks, ponds, lakes, 
and riverst are well stocked with them,-— they are found where- 
ever there is a sui&cient quantity of water to hide them, or tofur- 
niah them with food, and they continue thus^ in great numbers, 
as high as the mouth of the Arkansas River, extending east to 
North Carolina, and as far west as I have penetrated. On 
the Bed River, before it was navigated by steam-vessels, they 
were so extremely abundant, that, to see hundreds at a sight 
along the shores, or on the immense rafts of floating or strand, 
ed timber, was quite a common occurrence, the smaller on 
the backs of the larger, groaning and uttering their bellowing 
ncHse, like thousands of irritated bulls about to meet in fight, 
but all sp careless of man, that unless shot at, or positively dis- 
turbed, they remained motionless, suflering boats or canoes to 
pass within a few yards of them« without noticing them in the 
least The shores are yet trampled by them in such a manner, 
that their large tracks are seen as plentiful as those of sheep in a 
fold. It was on that riv^r particularly that thousands of the 
largest size were killed, when the mania of having either shoes, 
boots, or saddle-seats, made of their hides, lasted. It had be- 
come an article of trade, and many of the squatters and strolling 
Indians followed for a time no other business. The discovery 
that the skins are not sufficiently firm and close-grained, to pre- 
vent water or dampness long, put a stop to their general destruc- 
tion, which had already become very apparent. The leath^ 
prepared from these skins was handsome and very pliant, ex 
biting all the regular lozenges of the scales, and able to reo 
the highest degree of polish and finishing. 

The usual motion of the alligator, when on land, is slow i 
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sluggish ; it is a kind of laboured crawling, performed by moYing 
alternately eadi 1^, in the manner of a quadruped when walk- 
ing, scarce able to keep up th^ wdgfaty bodies firom draggXDg 
on the earth, and'teaving the track of their long tail on the mud^ 
as if that of the keel of a small vessel. Thus they emerge from 
the water, and go about the shores and the woods, or the. fiek)^ 
in search of food, or of a different place of abode, or oo^ of 
safety to deposit their eggs. If, at such times, when at all ^gr 
tant from the water, an enemy is perceived by them, they dxqqp 
and lie flat, with their nose on the ground, watching the intru- 
der'^s movements with their eyes, which are able to move cop- 
siderably round, without affecting the position of the head. 
Should a man then approach them, they do not attempt eitli^ 
to make away or attack, but merely raise their body fnxq, Jthe 
ground for an instant, swelling themselves, and issuing a di^ 
blowing sound, not unlike that of a blacksmith^ bellows. tfjQi 
the least danger need be apprehended ; then you either ki)l th^ 
with ease or leave then). But, to ^ve you a better idea of ij^ 
skwness of th^r movem^its and progress of travels on l^Pj^, 
when arrived at a large size, say 12 to 15 feet, believe me wl)«n 
I tell you, that, having found one in the morning 50 yards from 
a lake going to another in sight, I have left him unmolested, 
hunted through the surrounding swamps all the day, and. met 
the same alligator within 500 yards of the spot, when returnio^ 
to my camp at dusk. On this account they usually travel d^•' 
ring the night, they being then less likely to be disturbed, awl 
having a better chance to surprise a litter of pigs, or of .laxii}- 
tortoises, for prey. 

The power of the alligator is in his great strength ; and .the 
diief means of his attack or defence is his large tail, so. well js^qu- 
trived by nature to supply his wants, or guard him from dan- 
ger, that it reaches, when curved into half a circle, his enminous 
mouth. Woe be to him who goes within the reach of this tre- 
mendous thrashing instrument^ for no matter how strong pr 
muscular ; if human, he must suffer greatly, if he escapes y^th 
life. The monster, as he strikes with this, forces all objects 
within the drcle towards his jaws, which, as the tail makes a.inp- 
tion, arc open to their full stretch, thrown a little sidewise^ to 
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receive tlie object, and, like battering-rams, to bruise it shock- 
iogly in a mnment. 

The alligator, when after prey in the water, or at its edge, 
swims so slowly towards ii, as not to ruffle the water. It ap- 
proaches the object sidewise, body and head all concealed, till 
sure of his stroke ; then, with a tremendous blow, as quick as 
thought, the object is secured, as I described before. 

When alligators are fishing, the flapping of their tails about 
the water may be heard at half a mile ; but, to describe this iu 
a more graphic way, suffer me to take you along with me, \a 
one of my hunting excur^ons, accompanied by friends and ne- 
groes. In the immediate neighbourhood of Bayou Sarah, on 
the Missis^ppi, arc extensive shallow lakes and morasses, that 
are yearly overflowed by the dreadful floods of that river, and 
supplied with myriads of fishes of many kinds, amongst which 
trouts are most abundant, white-perch, cat-fish, and alligator- 
gars, or devil-fish. Thither, in the early part of autumn, when 
the heat of a southern sun has exhaled much of the water, 
the squatter, the planter, the hunter, all go in search of sport. 
The lakes are then about % feet deep, having a fine sandy bottom ; 
frequently much grass grows in them, bearing crops of seeds, 
for which multitudes of water-fowls resort to those places. The 
edges of these lakes are deep swamps, muddy fur some distance, 
overgrown with heavy large timber, principally cypress, hung 
with Spanish beard, and tangled with different vines, creeping 
plants and cane, so as to render them almost dark during the 
day, and very difficult to the hunter's progress. Here and 
there in the lakes arc small islands, with clusters of the same 
trees, on which flocks of snake-birds, wood-ducks, and different 
species of herons, build their nests. Fishing-line and 

rifles, some salt and some water, are all the bu' wo 

negroes precede them, — the woods are croe 
ing deer is seen, — the racoon and the oi 
you,— the black, the grey, and the fox eqi 
ing, — here on a tree close at hand, is i 
suing intensely a younger one ; he seizea il, 
ly, but the older attains his end, vinatyt^ 
(Now, my dear Sirs, if tliis is not. mcuul 
t shall we call it) P As you pnx 
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hiihk of the lesser ibis is heard from different parts, as th^ rise 
from the puddles that supply them with cray-fishes. At last the 
opening of the lake is seen ; it has now become necessary to drag 
one's-self along through the deep mud, making the best of the 
way, with the head bent, through the small brushy growth, 
caring a(bout nought but the lock of your gun; The long nar- 
row Indian canoe kept to hunt those lakes, and taken into them 
during the fresh, is soon launched, and the party seated in the 
bottom is paddled or poled in search of water-game. There, at 
a sight, hundreds of alligators are seen dispersed over all the 
lake, their head, and all the upper part of the body, floating 
like a log, and, in many instances, so resembling one, that it re- 
quires to be accustomed to see them to know the distincUon. 
Millions of the large wood-ibis are seen wading through the 
water, mudding it up, and striking deadly blows with th^ bills 
on the fish within. Here are a hoard of blue herons, — ^the sand- 
hill-crane rises with his hoarse note,— the snake-birds are perch- 
ed here and there on the dead timl)er of the trees,— the cormo- 
rants are fishing, — ^I)uzzards and carion-crows exhibit a mourn- 
ing train, patiently waiting for the water to dry and leave food 
for them, — and far in the horizon the eagle overtakes a devoted 
wood-duck, singled from the clouded flocks that have been bred 
there. It is then that you see and hear the alligator at his work, 
-—each lake has a spot deeper than the rest, rendered so by 
those animals who work at it, and always situate at the lower 
end of the lake near the connecting bayous, that, as drainers, 
pass through all those lakes, and discharge sometimes many 
miles below where the water had made its entrance above, there- 
by ensuring to themselves water as long as any will remiun. 
This is called by the hunters the Alligator's Hole. You see 
them there lying close together. The fish that are already dying 
by thousands, through the insufferable heat and stench of the 
water, and the wounds of the different winged enemies constant- 
ly in pursuit of them, resort to the Alligator'^s Hole to receive re- 
freshment, with a hope of finding, security also, and follow down 
the little currents flowing through the connecting sluices : but, 
no ! for, as the water recedes in the lake, they are here con- 
fined. The alligators thrash them and devour them whenever 
they feel hungry, while the ibis destroys all that make towards 
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tore. By looking for a Httlc on tliis spot, you {ilainiy see 

tr tsils of the ailigators moving to and fro, splashing, and now 
and ihen, when missing a fish, throwing it up in ihe air. The 
hunter, anxious to prove the value of liis rifle, marks one of the 
eyes of the largest alligator, and, as the hair-trigger is touched, 
the alligator dies. Should the l>all strike one inch astray from 
the eye, the animal flounces, rolls over and over, beating fu- 
riously v/ith his tail all almut him, fi-ightcning all his compa- 
nions, who sink immediately, whilst the fishes, like blades of 
burnished metal, leap in all directions out of the water, so terri- 
fied 'are they at this uproar*. Another and another receives 
the shot in the eyes, and expires ; yet those that do not feel the 
fatal bullet, pay no attention tu the death of their companions 
till the hunter approacltea very close, when they hide themselvra 
for a few moments, by sinking backward. 

So truly gentle are the alligators at this season, that I have 
waded through such lakes in company of my friend Augustin 
BourgeaC, Esq. to whom I owe much information, merely hold- 
ing a stick in one hand to drive them otT, had they attempted to 
attack -me. When first I saw this way of travelling through 
ihe lakes, waist-deep, sometimes with hundreds of these animals 
about me, I acknowledge to you that I felt great uneasiness, 
and thought it fool-hardiness to do so ; but my friend, who is a 
most experienced himler in that country, removed my fears by 
leading the way, and, after a few days, I thought nothing of it- 
If you go towards the head of the alligator, there is no danger, 
and you may safely strike it with a club, four feet long, until 
you drive it away, merely watching the operations of tlie point 
of the tail, that, at each blow you give, thrashes to the right and 
left most fnriously. 

Tlie drivers of cattle from the Appelousas, and those of mules 
from Mexico, on reaching a lagoon or creek, iend 
their party into the water, armed merely each v" 
the purpose of driving away the alligators froir 
you may then see men, mules, and those mo 



• U'liis 80 alarniB the remaining alligatnp*, t 
of llie Ibllnwing night, every one, large nnJ sm 
ff^ofi to ii by water, and probaMy for a ueek tu< 
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together, the men striking the alligators, that would otherwise 
attack the cattle, of which they are very fond, and those latter 
hurrying towards the opposite shores, to escape thuse powerful 
enemies. They will swim swiftly after a dog, or a deer, gx a hoiBe, 
before attempting the destruction of man, of which I have al- 
ways remarked they were afraid, if the man feared not them. 

Although I have told you how easily an alligator may bf 
killed with a angle rifle ball, if well aimed, that is to say, if it 
strike either in the eye or very immediately above it^ yet tbej 
are quite as difficult if not shot properly ; and, to give you an 
idea of this, I shall mention two striking facts. 

My good friend, Richard Harlan, M . D. of Philadelphia, 
having intimated a wish to have the heart of one. of those ani- 
mals to study its comparative anatomy, I one afternoon went 
out about half a mile from the plantation, and seeing an alliga- 
tor that I thought I could put whole into a hogshead of spirita, 
I shot it immediately on the skull bone. It tumbled over fi^ow 
the log on which it had been basking into the water, and, wi|h 
the assistance of two negroes, I had it out in a few minut^ 
apparently dead. A strong rope was fastened round its neG|k» 
and, in this condition, I had it dragged home across logs, thrown 
over fences, and handled without the least fear. Some young 
ladies there, anxious to see the inside of its mouth, request^ 
that the mouth should be propped open with a stick put in verti- 
cally ; this was attempted, but at this instant the first stunnii^ 
effect of the wound was over, and the animal thcashed and snap- 
ped its jaws furiously, although it did not advajice a foot. The; 
rope being still around the neck, I had it thrown over a stroqg 
branch of a tree in the yard, and hauled the poor creature up^ 
swinging free from all about it, and left it twisting itself, ai|d[ 
scratching with its fore-feet to disengage the rope. It remwned 
in this condition until the next moriiing, when finding it still 
alive, though very weak, the hogshead of spirits was put under 
it, and the alligator fairly lowered into it with a surge. It twist- 
ed about a little, but the cooper secured the cask, and it was 
shipped to Philadelphia, where it arrived in course. 

Agmn, being in company with Augustin Bourgeat, Cfc^ , 
we met an extraordinary large alligator in the woods whilst 
hunting ; and, for the sake of destruction I may say, we alight? 
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iTrom our horses and approaclied it with full inlenlion to kill 
it. The alligator was put between ua, each of us provided witJi 
a long Eiiek to irritate it, and, by making it turn its liead parlly 
on one side, afford us the means of shooting it immediately be- 
hind the fore-leg and through the heart. We both discharged 
five heavy loads of duck-shot into its Ixxly, and almost all into 
the same hole, without any other effect than that of exciting re- 
gular strokes of the tail, and snapping of the jaws, at each dis- 
charge, and the flow of a great quantity of blood out of the 
wound, and mouth and nostrils of the animal; but it wa^ still 
full of life and vigour, and to have touched it with the hand 
would have been madness; but as we were anxious to nioasure 
it, and to knock off some of its larger teeth, to make powder 
chargers, it was shot with a single ball just over the eye, when it 
bounded a few inches off the ground, and was dead when it 
reached it again. Its length was seventeen feet ; it was apparent- 
ly centuries old ; many of its teeth measured three inches. The 
shots taken were without a few feet only of the circle that we 
knew the toil could form, and our shuts went en masse. 

As the lakes become dry, and even the deeper connecting 
bayous empty themselves into the livers, the alligators congre- 
gate into the deepest hole in vast numbers ; and, to this day, iu 
such places, arc shot for the sake of their oil, now used for 
grea^ng the machinery of steam-engines and cotton-mills, 
though formerly, when indigo was made in Louisiana, the oil 
was used to assuage the overflowing of the boihngjuice, bj 
throwing a ladleful into the kettle whenever this was about to 
take place. The alligators are caught frequently in nets by 
fishermen : they then come without struggling to the sllore, and 
are killed by blows on the head given with axes. 

When autunni has heiglitcned tlic colouring of il " "iage ol 
our woods, and the air ieeis more i-ariGed tlurii || 

earlier part of the day, the alligators leave 
winter quarters, by burrowing under tlie 
ing themselves simply with earth along \ 
come' then very languid and inactive, a 
or ride on one, would not be more diflu 
mount his wooden rocking-horse. Thi 
them, put all danger aside by separating, 

JAKUARY MAHCU 1827. 
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the tail from the bcKly. They are afterwards cut up in large 
pieces, and boUed whole in a good qnantity of water, fnun the 
surface of which the fat is collected with large ladles. One 
single man kiHs oftentimes a dozen or more of large alligators^ 
in the evening, preparer his fire in the woods, where he has 
erected a camp for the purpose, and by morning has the oil 
rendered. 

I have frequently been very much amus^ when fishing in a 
bayou, where alligators were numerous, by thrbwing a blown 
bladder on the water towards the nearest to me. The alligator 
makes for it at once, flaps it towards its mouth, or attempts seiz- 
ing'it at once, but all in vam. The light bladder slides off; in 
a few minutes many alligators are trying to seize thisj and their 
evolutions are quite interesting. They then put one in mind' of 
a crowd of boys running after a football. A black bottle is 
sometimes thrown also, tightly corked ; biit the alligator seizes 
this easily, and you hear the glass give way under its teeth as if 
ground in a coarse mill. They are easily caught by Negroes,, 
who most expertly throw a rope over their heads when swim- 
laing close to shore, and haul them out instantly. 

But, my dear sirs, you most not conclude that alligators are 
always thus easily conquered : there is a season when they are 
dreadfully dangerous ; it is during spring, during the love sea- 
son. ^ The waters have again submerged the low countries; 
fish are difficult of access ; the greater portion of the game has 
left for the northern latitudes ; the quadrupeds have jpetired to 
the high lands ; and the heat of passion, joined to the difficulty 
of procuring food, render these animals now ferocious and yery 
considerably more active. The males have dreadful fights to- 
gether, both in the water and on the land. Their strength and 
weight addiiig much to their present courage, exhitnt them like 
co|ossuses wrestling. At this time no man swims or wades among 
them ; they are usually left alone at this season. 

About the first days of June the female prepares a nest ; a 
place is chosen forty or fifty yards from the water, in thick 
bramble or cane, and she gathers leaves, sticks, and rubbish of 
all kinds, to form a bed to deposite her eggs ; she carries the 
materials in her mouth, as a hog does straw. As soon as a pro* 
per nest is finidied, she lays about ten eggs, then covers themt 
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with mcHre rubbish and mud, and goes on depositing in different 
layers until. fifty, or sixty, or more eggs are laid. The whole is 
then covered up, matted and tangled with long grasses, in such 
a manner that it is very difficult to break it up. These eggs 
are the size of that of a goose, more elongated, and, instead of 
being contained in a shell, are in a bladder, or thin transparent 
parchment-like substance, yielding to the pressure of the fingers, 
yet resuming its shape at once, like the eggs of snakes and tor- 
toises. They are not eaten even by hogs. The female now 
keeps watch near the spot, and is very wary and ferocious, go- 
ing to the water from time to time only for food. Her nest is 
easily discovered, as she always goes and returns the same way, 
and forms quite a path by the dragging of her heavy body. 
The heat of the nest, from its forming a mass of putrescent ma- 
nure, cause the hatching of the eggs, not that of the sun, as is 
umially believed. 

Some European writ»« say, that at this juncture the vul- 
tuies feed on the eggs, and thereby put a stop to the increase 
of those animals. In the United States, I fissure you, it is not 
flo, nor can it be so, were the vultures ever so anxiously inclin- 
ed ; for, as I have told you before, the nest is so hard, and mat- 
ted, and plastered together, that a man needs his superior 
strength, with a strong sharp stick, to demolish it. 

The little alligators, as soon as hatched (and they all break 
ahdl within a few hours from the first to last), force themselves 
thiDugfa, and issue forth all beautiful, lively, and as brid^ as 
lizaids. The female leads them to the lake, but more frequently 
into small detached bayous for security'^s sake ; for now the maka^ 
if they can get at them, devour them by hundreds^ and die 
wood ibis and the sand-hill cranes also feast on them. - 'A* 

I believe that the growth of alligators takes {daoe vefey-lbl 
ly, and that an alligator ci twelve feet long, for instanee^ 
most probably be fifty or more years old. My reasons fat ^ 
lieving this to be fact is founded on man}- experiments, bntk] 
dull relate to you one made by my friend Bourgeat. That fjr^^ . 
tkman, anxious to send some young alligators as a present t 
acquaintance in New York, had a bag of young ones, 
small, brought to his house. They were put out on t)i' 
to shew the ladies how beautiful they were when youni' 
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accidentally made its way out into a servant's room, aiul lodged 
itself snug from notice into an old shoe. The alligator was not 
missed, but, upwards of twelve months after this, it wais disco- 
vered about the house, full of life, and, apparently, scarodiy 
grown bigger ; cme of his brothers, that had been kept in a tub 
and fed plentifully, had grown only a few inches during, the 
same period. 

Few animals emit a stronger odour than the alligator ; and, 
when it has arrived at great size, you may easily discover one in 
the woods in passii^ fifty or sixty yards from it. This smdl 
is highly musky, and so strcnig, that, whai near, it becomies in- 
su£Perable ; but this I never experienced when the animal is in 
the water, although I have, whilst fishing, been so very dose to 
them, as to throw the cork of my fishing line on their heads, to 
tease them. In those that I have killed, and, I assure you, I 
have killed a great many, if opened, to see the contents of tbe 
stomach, or take fresh fish out of them, I regulariy have Iboiid 
round masses of a hard substance, resembling petrified: wood. 
These masses appeared to be useful to the animal in the process 
of digestion, like those found in the craws of some species <^ 
Inrdsw I have brokeni some of them with a hammer, and found 
them brittle, and as hard as stones, which they resemUe out- 
wardly also very much. And, as neither our lakes nor riveni^ 
in the portion of the country I have hunted them in, afford even 
a pebble as large as a common egg, I have not been able to ooifr- 
ceive how they are procured by the animals, if positively stones, 
or by what power wood can become stone in their stcnnachs* 



Observations and Experiments on the Different Kinds cf Coat, 
By M. Karsten. 

JL he celebrated Chief of Mines in Prusaa, Eabsten, some time 
ago published, in his '^ ArchivJ'iir Bergbau und Huttenwesen^Va 
valuable series of observations and experiments on the different 
kinds of coal met with in the mineral kingdom. Thi$ import- 
ant treatise has been reprinted in a separate form, and s^it to 
us. On reading it carefully, we feel convinced that a condensed 
view of its most important facts and inferences will be read with 
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iQicrest by chemists, mineralogists, gcolo^sts, and, particular- 
ly, by all those who are concerned with coal mines. We shall 
arrange our view of this work under the following heads : 

1. Preliminary Researches and General Conaderations regard- 
ing Coal, and other combustibles. 

2. Chemical Examination of Mineral Coal in general. 

3. Application of the foregoing principles to the Coal-mines of 
England, France and Germany. 

4. Observations on the Theory of the Formation of Coal. 

1. Preliminary Besearclies and General ConaUkrations regard- 
ing Coal and other Comlmstibles. 

Some naturalists have asserted, that coal constitutes a true 
rock formation, or original deposite, and therefore not deriving 
its ori^n from vegetables or any other organic matter. A more 
accurate knowledge of the nature of organic combinations, an 
advantage which we owe to the progress of chemical sciences, 
does not permit us any longer to consider coal as a. combination 
of carbon with bitumen. 

The transition of vegetable wood to the mineral which is called 
Bituminous Wood, or more properly Fossil Wood, is so mamfest, 
that, in many cases, one might think he could determine with 
certainty the species of wood which gave rise to the existence of 
the mineral ; but the more complete the alteration of the vege- 
tate fibres has become, the less striking do the passages of the 
one substance into the otlicr appear, and the more difficult to 
rect^iise. The fossil wood of Iceland, known under the name ' 
of Surlurbrand, has scarcely any resemblance to wood, at least 
in'cabinet specimens. This substance appears to be 
brown coal or lignite • ; and frequently brown <xu 
guishable from true or black coal only, because it is 
by brown coal less completely altered. By the d 
pilch-coal OTJcii is sometimes designated a true co 
brown coal i and the columnar coal (stangenk(d 
Meissner, in Hesse, is introduced into all the sye 
ralogy as a true or black coal, although it is noth 
brown coal altered by the action of basalt. Bm' 

J Vide Jomcsou"3 Sj-slem of Miuctdog)', and Miiiue 
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where yet been found in a natural deposit of true oi* blapk coal, 
ajocf mixre than true or blaok Odal has been found in a depo^te 
of brown iooal. 

The transition of Uack coal to glance coal or anthracite, is not 
less insensible than that of brown coal to blaek coal. True 
glance coal, as well as graphite, is a formation of rare occur- 
rence ; and, it would be difficult to point out any inistanoes of 
their being associated with black coal. Yet this could never be 
a reason for rgeeting^ as improbaUe, the idea that glance coat 
and graphite may have arisen from the alteration of vegetable 
fibres, if there be nothing in the intimate nature of these bodies 
contrary to such an idea. 

In unaltered vegetable fibres, the quantity of carbon is less, 
vihkle the proportion of oxygen eead hydrogen is greater, than 
in. viq^etable fibres tjiat have undei^ne alteration. ^It is from 
ajMcessary consequence of this^ 'fact that the former, "when* put 
in contact^with other bodies in a heated furnace, are sodiffisrestly 
affected by them from the latter. The greater the alteration the 
fibres have experienced, the more apparent does the difference 
become ; in other terms, this difference keeps pace with the in- 
crease of the relation which the quantity of carbon has to the 
quantity of the other constituent parts. In glance coal and 
graphite, this relation appears to have obtained its maximum ; 
and these two substances, or at least the latter, are regarded as 
a carbon entirely deprived of oxygen and hydrogen. 
.. According to the ideas generally admitted, graphite is a car* 
bon, and its difference of chemical character from carbon is ex- 
plained by considering it as a chemical combination of ninety-five 
parts of carbon with five parts of iron, whence result 100 parts 
of' graphite or percarburet of iron. As to the difference be- 
tween glance coal and pure carbon, this is less obvious. It ap- 
pears, in reality^ that it is a difficult problem in chemistry, to 
explnn the difference which exists between diamond, grajAite, 
glance coal, and pure charcoal. 

: Peat, brown coal, and black coal, submitted to distillaticMi in 
the dry way, almost always afford more or less distinct traces of 
ammonia. Such a result is not obtained from^the distillation of 
unaltered vegetable fibre. Thus, azote appears to present itself 
as a new constituent part of altered vegetable fibre* However^ 
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the profwrtion of azote is so small, in all the varieties of brown 
coal and black ooal that have been submitted to examination by 
Mr Karsten, that this substance does not appear to be an esscn- 
dal constituent part of them. 

Several brown coals' and black ooals yield an acid liquor by 
distilladon; but most kindsof black coal furnish none. Peat, in the 
dry distillation, furnishes so great a quantity of acid water, that it 
is difficult to reco^ise clearly in that substance the animoniacal 
basis which occurs in it, and this even on saturating the acid 
vr'ith potash. 

Mr Karsten has carefully investigated and described the very 
different effects which are produced, whether on wood, and, in 
genera], on unaltered vegetable fibre, or on altered vegetable fi- 
bres, on peat, brown coal, and black coal, by tlie different che- 
mical re-agents, such as water, alcohol, sulphuric ether, caustic 
^munonia, hydrosulphuret of ammonia, nitric add, and concen- 
trated sulphuric acid. In his work we even find detailed ac- 
counts of the processes followed in these investigations. We 
shall confine ourselves, however, to the principal results. Those 
which are obtained on making the acids act upon vegetable fi- 
bres, whether altered or recent, are perfectly in accordance with 
tbe manner in which acids comport themselves, and the circum- 
titances of the body upon whicU^they act. Nitric acid, whidi is 
easily decomposed, and, from this very circumstance, capable of 
oxidising, produces m(»'e promptly, and in a higher degree, the 
oxidation of v^etable fibres. This acid changes them into a 
substance analogous to tannin, or even into an add, while sul* 
phuric add can only operate a conver^on of the fibres into gum, 
and finally into sugar. Unaltered fibre undergoes its metamor^ 
phoses more quickly and more completely, because the greater 
fxoportioQ of the quantity of oxygen and hydrogen to the quan- 
tity of carbon facilitates the action of acids. 

In proportion as the quantity of carbon increases, the chemi- 
cal effect of acids becomes more and more feeble, and 
pure charcoal appears no longer susceptible of alteratioii'^ 
adds, excepting in a single case, which happens when 
stance occurs, as it does in wood-charcoal, in a loo6e..4 
mechanical aggregation. 

Glance coal, graphite and diamond resist the action of : 
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and this perhaps solely on account of theur great density. DiK. 
mond, which is the densest kind of charcoal known, only bums 
at a very high temperature, and by means of pure oxygeb. 
Glance coal and graphite are incomjparably more easy to be de- 
stroyed ; and the charcoal which is obtained on distQling black 
coal» brown coal, and unaltered vegetable fibres jn the dry way, 
burns the more readily the looser the state of aggregation it 
assumes during the process of carbonization, or 'the less the 
quantity of carbon the body contains which has been employed 
for producing the charcoal. A coal that is carbonised in a 
furnace, or still better in a dose vessel, affords a charcoal much 
more compact and more difficult to be burnt, than that which 
comes from the same coal carbonised in the open air. 

Elevation of temperature causes a decomposition of the com- 
bustible, and the formation of new combinations. This process 
has received the name of carbonization, because in this opera- 
tion the residuum consists of pure charcoal. If hydrogien, oxy- 
gen and carbon, on beitig subjected to different degrees of tern* 
perature, also obey different laws of combination, the quantity 
of pute charcoal which remains after the carbonizaticm, must 
depend, not only upon the state of the body which is to be caiv 
bonised, but also upon the different degrees of temperature 
which have been employed during this operation. This is actually 
what takes places. Several resins and fats, whidi contain much . 
more carbon than vegetable fibres, leave no trace of charcoal in 
their spontaneous decomposition at a high temperature ; and in 
the same vegetable fibre, the quantity of chaCtcoal reisiduum de^ 
pends entirely upon the degree of heat employed during the car- 
bonization. 

It is not the quantity of the carbbnaceous residuum alone that 
must vary according to the different degrees of the temperatune 
employed. The same cause must render mo^e variable still the 
quantity and condition of the other combinations which are ; 
formed during distillation in the dry way, that is to say, during 
carbonization. This is the case precisely, 'because the quantity 
of the charcoal residuum is'but a consequence of the nature and 
condition of the gaseous combinations and fluids, or vapours, 
which are formed during the operation. This difference in tbe 
manner in which organic combinations are affected under ^ the 
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different dt^rees of a high tempcrnturc. is of some im}Kii-taace, 
even in an economical pcnot of view. From the same oii may 
be obtained for lighting, either a larger quantity of gas of bad 
quality, or a smaller quantity of incorapa^bly better gas, ac- 
cording as the carbonization is effected by means of a weaker or 
stronger beat. 

If the principal object of tlie operation were to obtain char- 
coal, it would be necessary to employ at first as low a heat as 
possible, and not to make it rise till near the end, in order to 
lose only the smallest jxtssiblc quantity of charcoal in the gase- 
ous combinations and fluids wliieh are formed. This also shews 
that the products of dry distillation, with reference lo the some 
organic body, must present didcrcnccs as well of quantity as of 
kind, according as the temperatures employed have been diHc- 
rent. This is a circumstiince which, in a great number of cases, 
would require to be mure taken into consideration than it has 
hitherto been. 

. It is known that the products of the distillation of unaltered 
and perfectly dry vegetable fibres in the air, are an empyreunia- 
tic add, water, oil, a very small quantity of alcoholic substance, 
and a gaseous mixture, consisting of carbonic acid gas, carbonic 
oxide gas, carburetted hydrogen gas, and olefiant gas. Tlie 
mutual relation of all these combinations, and the quantity of 
carbonaceous residuum, depend upon the temperature. 

If shavings of wood be exposed for a long time to a tempera- 
ture which does not rise above 1S0° of Reaumur, a period ar- 
rives when there is no longer observed any change of weight. 
In this operation, wood dried at the temperature of the air, but 
not at the temperature of boiling water, loses from ^ to C9 |X'r 
cent, of its weight. Dried at the latter temperature, the wood 
would lose at the most from 56 to 59- Thus the residuum, 
which perfectly resembles common wood-chorcoal, only ll 
presents a somewhat duller aspect, weighs from 11 t< 
cent, of the real quantity of wood which has been ej 
lowance being made for moisture. This carbonace< 
is what M. dc Rumford has named the fntme-woi 
of plants. That philosopher considered it as a 
which he imagined to exist in equal quantity in 
"larsten concludes, from his own research) 
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tended skeleton of plants is only an imperTectly deoomposed y^ 
getable fibre, and thatlt is not at all a pure chareofti* 

In reality, says M. Earsten, vegetable £bres, after theidi». 
union of their elements^ preserve the external form of undeoom^ 
posed fibres, and they experience no other change -in tiieir fom 
than a diminution of size ; but it is a consequence of the iact 
which has been mentioned ; it is because the disunioo of the ele- 
ments of these vegetable fibres,, at a temperature of: about. 1520*' 
of Beaumur, cannot be carried beyond a loss of weightfwhieh 
varies from 66 to 69 per cent There results from t)us> that, 
if the temperature be raised above that point, then a. new loss of 
weight commences, which, in its turn, remains constant for the 
new degree^ until, at length, at the temperature of incandefr> 
cence, the disunion of the elements of these fibres, b completely 
efiected ; and after this no diminution of weight takes place. 

The products of this slow decomposition are very different 
from those which are obtained by a decomposition effected by Hi 
rapidly increased heat. -Wood of hornbeam (Carpmu». beiuA 
lusjy which, under a rapid carbonization, yields the oidinary^ , 
products of distilled wood, and furnishes 18.8 per cent, of char- 
coal, developes, under a slow elevation of the temperatm^e,- 
much more water, carburetted hydrogen gas, and carbonic add 
gas. It then furnishes 26. 1 per cent, of charcoal, that is to say,- 
nearly twice as much as in the case of a rapid carbcmisatioa.: 
The decomposition of unaltered vegetable fibres commences, 
therefore, at a pretty low temperature ; and the reason <)f thi$ 
is;» that, in wood-fibres, the quantity of oxygen and hydrogen,; 
as is known by the analyses of MM. Gray Lussac and The- 
nard, occurs pretty nearly in the relation necessary for the for- 
mation of water. 

The charcoal obtained from vegetable fibre by means of dry 
distillation, or by carbonization, appears to vary but little in our 
eommon woods. In a synoptical table, the author presents the 
results of experiments upon twenty-one kinds of unaltered ve- 
getable fibres, such as oak, beech, hornbeam, birch, pine, lime, 
straw, fern, reed, and a piece of birch-wood which had sei-ved 
as a prop in a mine for an hundred years, but was still in good 
preservation. In all these trials, the matter was employed in 
the state of shavings, which had been perfectly dried in the open 



Experimemti am Ai tiifinmi A'cwlr u^TuoJ. iSSTt 

m lem|Knftiir«'tof finam \^ tx> IS' oi Reaumur. Th^* tmn^ 
of iDitter W9&, oo the one hmd, subnutticii to a v^rv ni« 
pid caifaaaiiatkMi, fer wbkii, iruai the ivomienceuient df the 
aa in cam fa c c nt heat was emploTtxi ; amK ou thi^ 
to a tempcntuie which was niado to rise vtrry stow. 
ly ta tins pomt. The conteats in ashes were carefully ileter- 
nnned, br ncans of the incineratioa of chawoal uiuter tht* muf- 
fle of an aifiaj furnace. The weight of the ashes is iteilucteit 
tnmt that of the charcoal in the following tabU\ 



Wood 

SUBMITTED TO CAmBOyiZATlOX. 



I 



Young oak, ... 

OUo^ .... 

Toung beech, FaguM tylvattca^ 

Old beecii, ... 

Young hornbeam, CarpinuM betuius^ 

Old hornbeam, 

Young alder, ... 

OldaUer, 

Young birch. 

Old l£^ 

Young pine, Pinus piceoy 

Old pme, ... 

Younff Norwegian pine, Pinuu abie*^ 

Old Norwegian pine, 

Young Scotch fir, Pinw tylvettru^ 

Old fir, . . - - 

Lime, .... 

Bye straw, ... 

Fern, ■ . • « 

Aeed, .... 

Old birch*. 



QVASTITIKS OVTAIXKD rKOIA 

100 irAaT;^ or woonk 



mAb.., 



Bjf rapid catfto- 






ChwrcQiU. 

I&.HO 
14.A0 
1 21.7 A 
12.H0 

ia.so 

14.10 
U.iN) 
13.80 
11.00 
U.IO 
13.00 
16.00 
1A.10 
1A.40 
ia.00 
12.00 
13.10 
14. 2A 
12.0A 
12.1A 



aiA 
ail 
a»7A 

0.4 

o.au 

0.»A 

0.40 

0.2A 

0.30 

0.1A 

0.1 A 

0.22A 

0.2A 

0.12 

0.1 A 

0.40 

0.30 

2.7A 

1.70 



2.V45 

26.00 

2A.A0 

2.V7A 

24.00 

2({.10 

2A.S0 

2A.2A 

24.<N) 

24.40 

2A.10 

24.HA 

27.A0 

24.A0 

2A.0A 

2A.0O 

24.20 

2i.:i0 

2A.20 

24.7A 

2A.10 



A»hMb 

o.l«^ 
ail 
a37A 

0.4 

0.32 

0.3A 

0.3A 

0.40 

0.2A 

0.30 

0.1A 

0.1 A 

0.22A 

0.2A 

0.12 

0.U 

0.40 

0.30 

2.7A 

1.70 



It is sufficient to cast a glance upon tliis table to olxicrve a 
general result, which is as follows:— Whatever ilifirrence the 
vegetable jBbrcs of gramineie, ferns, and dificrcnt H])ccieM of woody . 
present to the eye, these matters all afford nearly e(|iial quanti 
ties of charcoal by dry distillation. ^riie difli;rc'n(x.'s vrhid 
ar^ observed here and there, may arise; from the im|KifMiliility.( 



* Instead of Old Birch, Ma/ Birch- wrKxJ, whu;fa, for upwards of 100 
years, had been uxed as a supp^irt jo a mine, and wa;* utill in ffHtd firescrv:' 
tioii. 
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constantly keeping the sand-bath at the same d^ree of tempera^ 
ture. It was in the rapid carbonization that the results diffiBned 
most from each other, because, in this case, it is still more diffi- 
cult to regulate the temperature. The quantity of charcoal ob- 
tained by means of the rapid carbonization varies, for 100 parts 
of the matter employed, between 1 1 .90 (the produce of old oak), 
and 16 89 (that of young oak) ; but, in the slow carbonizatiba, 
the quantity of charcoal obtained is nearly double, or at the leist 
' one-half more. It varies from 24.S0 (the produce of lime-wood), 
to 27.60 (the produce of young Norwegian spruce). In bofli 
modes of carbonization, the quantity of ashes remuns the samet 
it varies, in general, from 2.75 (the produce of fern) to 0.11 
(the produce of old oak wood) ; but, in most cases, it is belo^ 
0.4. 

Like unaltered vegetable fibre, fossil wood, on being carbo- 
nised, retains its external form completely, and only undergoes ii 
diminution of laze. This preservation of the external form after 
carbonization, that is to say, after a complete decompontion, b 
a phenomenon without example in inorganic nature, and one in- 
clusively peculiar to unaltered vegetable fibre, fossil wood, brown 
coal, and some sorts of black coal. Other kinds of coal, in tfi6 
process of decomposition by an ardent heat, lose mote or less 
their form ; and, by the difference which they thus exhibit, thej 
already sSorA. an indication beforehand of what their compoeitidii 
must be. 

It may be without rashness asserted, that fossil wood and lig- 
nite, or brown coal, are still at the present day, so to speak, in 
a train of developement. This is proved by the frequent oc- 
currence, in brown coal mines, of peces of combustible, whidi 
present an evident transition from fossil wood to brown coal,*— 
one extremity of the specimen being fossil wood, the other blown 
coal. With regard to black coal, there is not equal reason for 
supposing that the formation of that combustible is still goii^ 
on, or that a change of relation in its elements still continues to 
be effected, although this is not improbable. 

From the frequent variations which fossil wood presents in Hs 
passages into brown coal or lignite, it might already be expect 
ed not to afford, as the residuum of its carbonization, a constant 
quantity of charcoal, as was seen to be the case with regard to 



Ej^jiaimciiU on tht different Kinds of Coal. SS9 

UMltered vegetable fibre. According as fosa] wood approaches 
more or less to the nature of brown coal, it furnishes a greater 
or less quantity of charcoal ; but, in the carbonization of fossil 
wood, as well as in that of brown coaJ, the quantity and kind of 
the products formed depend upon the degr»ie of the temperature, 
although, in the species which come nearest to brown coal, the 
limits are already much more restricted. In general, fossil 
wood, submitted to distillatiou in the dry way, ailbrds the same 
quantities of gas as the fibre of unaltered wood ; but it yields 
less water, and still less of that oil, of a peculiar and disagreeable 
smell, by which all the brown coals are instantly ntcognised. 
The empyreumatic add is then only formed in very small quan- 
tity i but, on the other bund, the formation of alcohol is much 
more considerable than in the case of unaltered vegetable fibre. 
Those lignites or brown coals, which, from their external cha- 
racters, visibly present a passage into black coal, afford in the 
dry distillation water, with a very small quantity of fetid oil, and 
often.futnish so much as 70 per cent, of pure charcoal. 

Thus^ therefore, says M. Earsten, those brown coals, the com- 
mon Sraunkohle of Werner, from which t\\eMoorkohle of the some 
mineralogist does nut differ, in distillation surpass a great many 
block cools, OS to the quantity of charcoal obtained front them. 
Add to this, that the specific gravity of these brown coals rises to 
I.38S1, and is consequently higher than that of several varieties 
of black coal, which cannot be attributed to the quantity of 
earthy matter and oxide of iron, since these brown coals fre- 
quenlly do not contain one per cent, of them. 

The quantity of ashes afforded by fossil wood and brown coal 
is very variable. In the species submitted to examination by 
M. Karstcn, it varies from three-fourihs to more than fifty 
per cent., which latter is the case with earthy blown coai. 
This produces a serious inconvenience in the employment 
of these combustibles ; for the ashes, by resting l 
substance which is burning, oppose combustion to i 
gree, that a stronger current of air must he empl 
the proper nature of the combustible, withodt this i 
would require. Hence the great difiiciilty of eo 
substance advantageously for the purpose in view 
of fossil wood and brown coal-contain no traces o 
Silica, aUmiina, oxide of iron, sulphate of lime, 
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and magnesia, are the substances which are found in the rm- 
dua of the combustion of fossil wbod and brown coaL Th^ 
present themselves in very di£Perent and very variable propor- 
tions, which depend upon the local circumstances under the in- 
fluence of which the- deposition of matter has been effected- in 
the natural beds of these combustibles. 

In black coal, the quantity of charcoal which may be obtasD- 
ed, ' by means of distillation in the dry way, varies still mdre 
than in the different sorts of brown coal, comprising also fosBil 
wood* M. Karsten has not met with any black coal, whieb, on 
being distilled, has furnished less than 48 per cent, of (^arooal. 
From this number, the quantity of residuum iTV charcoal rili^s 
to 90 per cent. Between these two limits there is scarcely a 
number to be found that would not answer for the produce in 
charcoal, or coke, of some kind of coal. Striking differences, 
however, are remarked in the external form of the ca^rboniaed 
coals called cokes. 

In some the form of the coal remains unchanged, the vcdume 
only being diminished, as in charcoal from fresh vcgjetable fibre, 
fossil wood, and brown coal. Others remain unchanged in form 
and volume, while some swell and exp^md more or less. In at- 
der to observe correctly these different relations, it is necessary 
to use the coal we intend submitting to dry distillation in- the 
state of powder. Coal of the first kind affords a coke in a dus- 
ty pulverulent state, without the least cohesion, just as in brown 
coal. In coal of the second kind, the powder is conglutinated 
into a cake, often very solid and tough, but without any swd- 
ling or intumescence. The fine powder, in coal of the third 
kind, melts, and forms a homogeneous mass, which takes the 
form of the retort in which it is distilled, and frequently swells 
so much as to choke up the retort. 

Here tlie author divides coals into three classes, which he es- 
tablishes from the external appearance of the charcoals or 
cokes which are produced by them. For the object which he 
.proposes to himself, M. Karsten distinguishes, 

1^^, The coals with pulverulent coke, (Sand Kohlen) ; 
9dly, Those wjth conglutinated coke, (Sinter Kohlen J ';.Bndy 
Qdb/^ Those with an intumesced coke, (Back Ko/UmJ. • 
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r^^wse three denommations sufficiently iodicatL- tlie aspect aiiii 
mode of existeno; of each of the iliree sorts of coke, as well as 
the tran^ion which may take place from one<kind to the other. 
lit all these kuiiis of coal, as in unaltered vegetable fibres, 
the quantity of charcoal obtained, diflers actording aa a slow or 
quick beat is employed during dislillatton. In general, this dif- 
ference of prodtKt is so much the greater, that the coals contain 
lessdiarcoal. The coals with intuuiesced coke, however, form 
an exception. These often, with a greater quantity of charcoal. 

< present greater differences of product in the two modes of car- 
boDizatioD, than with a less quantity of charcoal the coals with 
pulverulent coke do, and especially than those with congjutinated 
coke. At the most, these differences of product, in all the va- 
rieties of coal examined by M, Earsten, do not exceed 6 per 
cent, and even this maximum of diflerence was only observed in 
a coal with an intuniesced coke, which presented a mean quan- 
tity of charcoal. The produce in coke of coals of this dass, 
when they possess a greater quantity of charcoal, does not vary 
more than 4 per cent, in the two modes of carbunixalion. 

Another remarkable fact is, that the application of a low 
heat, raised very slowly to the strongest, red heat, diminished in 
coals the property of furnishing either a conglutinated or an in- 
tumesced coke. A coal which, on being Bubjecled to a rapid 
incandescence, announces itself as belonging to the second class 
(coal with conglutinated coke), may, by means of a heat raised 
very slowly, present the aspect, of a coal of the first class (that 
with pulvei'ulent coke). It is chiefly in the tran^tions from: the 
one to the other class, that this fact is observed. In like man- 
ner, by means of a slow heat, a coal of the third class presents 
dieaspect of the second, and especially ii' the coat in question 
possesses only in a feeble degree the property of fumi^ 
intumesced coke. In every case, if the heat be pro 
slowly, the swelling of the coals witli vesicular cok 
ed. They then tbrm a less loose, less bulky, am 
than if an ardent heat had been rapidly appJi^l 

A distinction between the coals whtch sirt 
do not, has long been established in tha arbt, . 
kinds of combustibles act very differeoUjr. Mj 
readily observed the great influence whivh (lir 
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ferent kinds of coal have in comporting themselves, exemses 
over their use. They have remarked, that the coals which 
swell cannot always be substituted by those which do not, and 
j;he reverse. But, between the one and the other, common opinion 
establishes no other difference than the following :«-The coals, 
it is said, which swell, are only distinguished by a greater quan^ 
tity of constituent parts, which are not carbonaceous, parts 
which have been designated by the name of Bitumen ; in ot}ier 
words, it is the quantity of charcoal which deddes 'whether ^ 
coal possesses the property of swelling or not. 

This opinion is incorrect; and, so far from this being the 
case, it is most commonly observed, that the quantity of charcoal 
is greater iivthosc coals which swell, than in others. There are 
coals of the first and second classes (with pulverulent and con- 
glutinated coke), which, on being carbonisea, do not yield more 
than about 50 per cent, of coke, and very few coals of the third 
class (with intumesced coke) yield so little. On the contrary, a 
great uuml)er of these coals with intumesced coke, fumii^ upl 
wards of 80 per cent of a very loose and swollen coke. Such 
a coal cannot contain so many constituent parts, which are not 
charcoal, as ti coal with pulverulent or conglutinated coke, fron> 
which there is only obtaineid about 50 per cent, of coke. 

The products of the distillation of coal in the dry way ar^ 
well known. The greater the quantity of charcoal, the thicker 
is the consistence of the oil which is formed. All the varieties 
of coal, without exception, on being subjected to dry distillation, 
give feeble traces of ammonia. The coals with pulverulent 
coke, when they have a small proportion of charcoal, present 
traces of an acid. In all the varieties of coal belonging t6 thi^ 
first class, the proportion which the aqueous fluid bears to the 
oily fluid, is greater than in those of the second class ; and, in 
these latter, the proportion is greater than in the coals of the 
third class (those with intumesced coke). The quantity of gase^Hj^s 
substances, and of fluids or vapours which is formed, is in th^ 
inverse ratio of the contents in dharcoal. A smaller quantity f;^ 
gas is disengaged by the varieties of black coal, than by most of the 
brown coals ; but, in the former, the combinations of carburetted 
hydrogen are more predominant. Sulphuretted hydrogen»ga^ ^it 
only formed when the coal is mixed with iron pyrijes,.wMch it 
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very generally is. The more capable the coal is of swelling 
(the third class), the more does the proportion of oil gas increase 
in the gaseous mixture. 

It is only in those coals of the first and second classes id which 
the quantity of charcoal is small, that a decomposition of the 
combustible is elfcctetl before it has experienced a red heat ■ 
and even in these coals the decomposition does not make a 
■narked progress at a low temperature. 

The oily substance never begins to be developed until the 
heat has attained the degree of deep red. To all the coals of 
the two fir&t classes, as well as those of the third, which contain 
much carbon, a low red heat must he applied to begin the de- 
composition, and a very strong red heat to terminate it. All 
the varieties of coal, besides oil and gas, also disengage water, 
_ on being distilled in the dry way. 

In the ordinary trials of coals, the object of which is to deter- 
mine the quantity and kind of coke or charcoal which they are 
capable of furnishing by dry distillation, the coals are usually 
employed ii^ a state of desiccation in the air. This method is 
sufficient for cummoo purposes; but it does not answer for che- 
mical analysis, properly so called. In this latter case, M. Kar- 
Bten found it necessary to dry, at the temperature of boiling 
water, the various combustibles which he intended to analyse 
chemically, with the view of comparing the results of the analy- 
sis, with the effects which the same coals produce on being sub- 
mitted to dry distillation. 

The author had at first presumed, that all varieties of coal, 
taken in their ordinary state of desiccation in the air, and sucJi 
as they are employed for carbonisation, would not undergo a 
great loss of weight at any temperature below that of boiling 
water; or that, at least, this loss of weight wou' ' rly 

equal in all. But in order to attain his object 
self obliged to enquire what loss of weiuhl' 
from desiccation, at the temperature of b 
a series of comparative trials which M. Ea 
some other substances; 

All these matters reduced to powder, » 
ing five days, under the same circumstances, 
from 11 to 12 degrees of Reaumiir'a therrom 

JANUARY MARCH 1827. 
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were all thus reduced to the same degree of deMeatio% as 
equal quantity of each of them was weighed, and th^ dried al 
the temperature of boiting water ; the matter, while slitt wivns 
was afterwards wdghed a second time, and die difference of 
weight ascertained. At this hi^ temperature, no decomposi* 
tSon of the bodies under trial had taken place, as was pioved by 
all these substances resuming thrir ori^nal w^ht, after .beiag 
exposed to the air for 36 hours. 

The following table shews the weight, after desiccation, at the 
temperature of boiling water, of several substances experimenl* 
ed upon, viz : — 



Substances submitted to Desiccation at the Tem^ 
perature of Boiling Water, their original Weight 
being represented by 100. 



flbarings of common hornbeam, - - - - - 

Wood charcoal, - - - -.- 

Fossil wood, passing into brown coal, of the' country of 

Aix-Ia-Chapelle, - - -^ - - - - 

Columnar coal (stangenkohle) of Mount Meissner in 

Hesse, - - - - - - -- 

Brown coal of Uttweiler, right bank of the Rhine, - 
HCineral charcoal (&serkohle)fi:om Ibbenbuhren in Prussia, 

(WestphaliaX, - - - 

Fibrous brown coal (surterbrand) of Iceland, - - . 
Compact coal (kennelkohle) of Lancashire, with highly 

intumesced eoke, .----,- 

The same, with slight intumeseed coke, . ^i . 

The same, vrith pulverulent coke, 

Newcastle coal, with intumesced coke, - - - • 

Mons coal (low countries) with conglutinated coke^ 

Coal <^ the country of £Bsen and Werden, with intumesced 

coke, - - - - - - -- 

The same, with conglutinated coke, .... 

The same, with pulverulent coke, . - - - 

Coal of Upper Silesia, with pulverulent coke. 
The same, with pulverulent coke, . - - - 

Coal of the Canton of Bardenburg, country of Aii-la-Cha- 

pelle, with pulverulent coke, 

Coal of Sulzbach, near Dultweiler, with intumesced coke, 
Cdal of the country of Saarbruck, with conglutinated coke^ 
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submiUei to Deaccaiwm at tie Tem^ 
of BatSmg Water, their origimal Weight 
r ep r e n emted hy 100. 



0«a «# I^tdb^nn, IB the onfe €f the Sole in Pniada, with 

pulTcmleiit coke, ....... 

Fkifiam coal ef Fhiiitc, kingdom of Saxooj, with con- 

gtiitlnitpd oafcCi ....... 

Coal ott&tbtAapAf mmr Dretdea, with intuineooed coke. 
Glance coal of the coontiy of Teckknbiiig, Lii^eB^ 
Glance coal (gjbmxkoUe) pretended inthradte of SduNifi^ 

in Sazooj, with polvenilent coke, .... 
Glance coal of Liadiwitz, near Jena> in Saxony, - 
CaodMidal anthracite of Khode IsUu&d, United States, . 
Freteaded anthmdte of La Motte, department of the 

lake, with polTeiulent coke, ..... 
Coal of the csontrj of Waldenbuig, Lower Silesia, with 

intumeaced coke, . . . ^ . . . 

Coal finom Westphalia, with pulverulent coke. 
Goal finom Brazil, with pulverulent coke, ... 
Goal from Upper Silesia, with pulverulent coke. 
Another variety of the same, with pulverulent coke. 
Coal <tf the countiy of Waidenburg, passing from coal with 

vesicular coke, to coal with intumesced coke. 
Coal of Upper Silesia, with intumesced coke. 
Goal of the country of Waldenbuig, with pulverulent 

coke, -- .- 

Coal of Upper Sileeia, with conglutinated coke, 
Coal of the neij^bourbood of Beuthen, Upper Silesia, with 
pulverulent coke, ....... 



Coal of the country of Saarbruck, with \ntumesced coke, 

Coal of £8chwteiler, country of Aix-k-Chapelle, with in- 
tumesced coke, - .-. 

Coal of Esdiweiler, another bed, with intumesced coke, • 

Coal of WeUesweiler, country of Saarbruck, with intu- 
mesced coke, 

Coal of the country of Waidenburg, Lower Silesia, with 
intumesced coke, 

Intumesced coke, « - 

Cdnglutinated coke, 

Pulverulent co|ke, 

Goi^te, or plumbago, from Borrowdale, ... 

SMgar, 

Saltpetre (nitrate of potash) 

Su^hate of potash, 




9d. 

94,3 
94.4 
9IL3 

95.95 

94.8 

94.9 

95.6 

97*8 

99. 

89.4 

9a.s 

97a 

98.5 
97*1 

96.4 
95.9 

93.1 
95.1 

99.1 
99.1 

97*85 

97.8 

05.55 

95.0 

05.5 
100. 
100. 
100. 
100. 
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^96 M. Earsten^s Observatidns on Cq(£ 

The loss of weight indicated by this table, whatever differ^ 
'enoes it may present,^ does not appear to have any relatioiito the 
properties of the varieties of coal, and'in general of the^nat- 
ters subjected to experiment. The greatest- loss was experieocpd 
by the fossil wood and by the coal with conglutinatkl coke liv- 
ing but a small proportion of cHarcoal. The fbnn^ finbstiikie 
l<Mses 19.8, and the latter 6 per cent. The more the qaanli^ 
of charcoal increases, the smaller does the loss of weight be^ 
cxime. M. Karsten, however, was surprised 'to see that a ooil 
analogous to anthracite, and anthracite itsetf, expaienoedactfii- 
aderable loss (from 5 to 6 per cent.), which waild not have 
been presumed from their hardness and semimetallic lustre. 

Tn general, the lightness, that is to say the porous and 
loose state of a body, does not appear to have any influence 
upon this loss of weight, or at least it does not always exert an 
influence upon it ; for if it did so, mineral charcoal, which, 
of all the substances submitted to trial, is the lightest and loos- 
est, perhaps, without excepting even wood charcoal, would have 
experienced the greatest loss. The charcoal of mineral wood, 
however, does not lose more than 1, while the hard and shining 
anthracite of Rhode Island loses upwards of 5 per cent. On 
the other hand, graphite, rendered very loose by bnusing and 
pulverization, preserves its weight unaltered. Are the loss of 
weight which charcoals experience, and their subsequent in* 
crease on exposure to the atmosphere, owing to the emission 
and absorption of atmospheric air and humidity, ot of hfumidi- 
ty only ? The author has not entered upon this inquiry ; but 
he thinks, that, with the view of elucidating the cause of the dif- 
ferences which are observed in the manner in which mineral 
combustibles comport themselves, it would be interesting to try 
them thus at the moment of their being taken from the mine, 
and particularly those which in the open air increase consider- 
ably in weight. With regard to such coals as experience a very 
considerable diminution of weight, on being dried at the tem- 
perature of boiling water, their produce in coke by carboniza- 
tion ought to be very small, and not to agree with the results of 
chemical analysis, if, as is commonly done, coals dried in the 
air be employed in the carbonization, and in the cheinical aria- 
Jyas, coals dried at the temperature of boiling water. 

(To he continued.) 



Crmaideralioftt regarding the shining of' the E^es of the Cai,and 
several other Animals. By M. Benedict Phevost. 

Jliv£BY body knows thai the eyes of the cat shine in the dark. 
Our domestic cats afford us so frequent opportunities of observ- 
ing this phenomenon, that it seems peculiar to them ; but there 
are several other animals which equally present it, and X have 
Been it in the dog, the sheep, the cow, the horse, the polecat, and 
even in several serpents, and iu some insects, among others in 
the species of sphynx commonly known by the name of the 
Death's-head Moth. 

Bufibn says that " the eyes of the cat shine in the dark some- 
what like diamonds, which throw out, during the night, the light 
with which they were in a manner impregnated during the day." 
Valmont de Bomare says, that " the pupil of the cat is during 
the night still deeply imbued with the light of the day," and 
some lines lower he adds, " the eyes of the cat are during the 
night so imbued with light, that they then appear very shin- 
ing and luminous." Spallanzani says that " the eyes of cats, 
polecats, and several other animals, shine in the dark like two 
small tapers, and that this light is phosphoric." M. Dessaignes, 
in his memoir on phosphorescence, which was crowned by the 
Institute on the 6th April 1809, says that " the eyes of certain 
animals have the faculty of in6aming, and of appearing like a 
fire in the dark. 

Thus the most eminent naturalists and philosophers are of 
■one mind witb the vulgar in regard to this jact, that the eyes of 
cats and some other animals shine in the 'dark with a light 
which is peculiar to them, or with which tliey have been ttn 
nated during the day. I myself, also, was long in t1 
acquiescing in this opinion, taking the matter j 
authority of others, and partly observing the | 
myself in the vague way in which every pei 
serves things, and men of science as well as o 
not, however, be productive of great inconves 
more importance attached to the citing such obscr'- ■ 
the making them. " Every body," says Moiil.i. 
ject to say foolish things; the misfortune is l« 
ously," 
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I am quite certain, that neither Buffon, nor SpaUanauu^ not 
M. Dessaignes, ever observed on purpose the shining of 4he eyes 
of the cat, and that they never saw this phenomenmi othenrise 
than cursorily, as one sees when he does not attend to a tbii^ 
or when one only partially attends to it; otherwise, they wou]^ 
immediately have perceived that the eyes of cats nev^ sluiie in 
intense darkness, and that it is sufficient for them to shme^ UuKt 
too great a light does not prevent the pupil of the animal fiscwpi 
dilating much ; that^ in reality,, the phenomenon is obIj sendble 
to the observer, when his eye receives little light finom sunouadi- 
ing objects. 

The case, then, is the same with the eye which shines, aa with 
the light whidi the pictures of a panorama reflect, and which 
aj^pears to have all the intenaty of that of the objects whidi d^gr 
represent, although mudi infericnr to it 

The less li^t the eye of the observer receives, the mare is it aei^ 
»ble to that which the eye of the cat pngects, and the less need has 
the latter of receiving any ; it must receive more to produce i|p 
equal eflfect, if the forma: be atuated in a lighter place. -Thtse 
are the conditions of the phenomenon. Tbejr appear to. me 4o 
reduce this pretended phoqihorescaice- to light reflected by a 
diimng object I shall give two ^camples, which I select 
from among the best adapted to render me understood. 

1^ In a long and narrow passage, closed on all sides excell- 
ing the entrance, from which, during a very dark night, there 
could come but little light, I saw the eyes of a cat shine. Tbey 
projected strongly upon the dark ground of a sort of de^ iijcfa, 
which made them appear like burning coals. The light which 
the eyes of the cat then received, and that which they sent back to 
me, was without doubt very weak; but to balance this, mi^e 
not being a£Pected by any other light, would necessarily be very 
sensible to it. It was from a similar reason, that I once thought 
I saw from my bed something which shone like a star of second 
or third magnitude. It was nothing, however, but the back of 
a chair not very well smoothed, which reflected some rays of the 
moon ; but having at the time my head almost entirely enve- 
loped in my covering, and nay eyes receiving no other light, 
these rays produced so much the more effect upon my retina, 
that they arrived the more isolated at it 
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^^feC 'In Uie other aamf^ whidi I have to adduce, ih* Cir- 

cumstaDcee were in some measure the reverse. It nas in a room 
vbere the sun shooe, but the head of the cat was turned to- 
ward (me of the ccaites, and I^ked at it myself in such a man- 
ner as not to receive either the direct rays of the sun, or the 
li^it directly r^ected. Here the eye of the aniinal received 
much more light than in the other example, and transmitted 
more to me, but my eyes receiving more light from auotlier di- 
rection, and being on this account less sensible to it, the eyea of 
the cat did not appear so shining. 

Valmoat de Bomare, in the article Chat of ins Dictionary, 
(the edition in 15 vols.), says, after what we have already quoted, 
*' it seems that the lustre, the splendour, which is observed in 
the day time in the eyes of the cat, comes from the shining part 
■of the retina, at the place where it surrounds the optic nerve." 
This does not agree very well with what precedes; for in full 
day-light the retina of the cat is not viable, and if he means tn 
^eak of the lustre that is visible in a weak light, it is certainly 
■cS the same nature as that which is observed in darkness, and 
wHch Valmonlde Bomare attributes to the iinbibiog-of the light 
of day. Nor does this author speak here from his own observa- 
tion : what he says of the eyes of the cat is taken almost word 
for word from BufTon's works, and frcHn the first edition of the 
Encyclopedie. We also lind in the Geneva edition of 39 vols. 
4to, article Chat, the following words : "■ It appears that the 
lustre, the shining, the splendour, which are observed in the 
eyes of the cat, come from a sort of velvet, which lines the bot- 
tom of the eye, or from the shining of the retina at the place 
where it surrounds the optic nerve." The phenomenon can be 
imitated with all its pecuharities, by placing bits of tinsel iinder 
suitable circumstances, or by other similar means. It is not 
therefore necessary tu have recourse to phosphorescence for an 
explanation of it. 

It is certain enough, that a great number of suhstanc 
luminous in the dark, after having been exposed son 
(o the light of the sun, or only to the ordinary daji 
. lhelightofalamp,orof themoon. But it Is not pro 
eyes of the cat are of this class ; for, like those of 
they are filled with various humours ; and there n 
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DesBaigDelB experiments^ that neither' the inids ter thetab- 
•stances which have imbibed them maniiiBSt this u rufie ftyr - i • • 

Resides, as I have abready insinuated, the eyes of the cait-do 
not shine either in absolute darknesS) or even in a veryiiiiBnse 
although imperfect darkness. A certain degree of Kght^ia Al- 
ways requirite, which may indeed be very feeble, but etUl j^uke 
perceptible. I have kept myself several timesi thirty or liity 
-jninutes together, in darkphuKS with oats, which mewed to earii 
other, or devoured thdr prey in their usual grumbling naannr, 
yet without their eyes manifesting any luminousness. ' I faaivse 
cairessed, provoked, tickled, pinched and frightened in the dark 
a very good natured cat, which has' bitten and scratched me ih 
frolic or in anger, but without its eyes having ever shone. Yet 
some instant before or after, the eyes of all these cats shone as 
usual, when they were suitably exposed to a certain degree of 
light. But what convinced me fully that the eyes which shine 
in the dark, owe this property only to the faculty of reflectang 
:the light more strongly, is, that the eyes of all the animala that 
are susceptible of presenting this phenomenon, are evidently^ 
and as appears to me exclu»vely, organized (ot this purpose. 

It is known that *^ the inner layer of the choroid coat, which 
appears to be of a firmer texture than the rest of its thickness^ 
and which bears the name of RuyUchian membrane^ is lined iu 
man and in several other animals, with a blackish, or even abao. 
lutelyUaekand dull mucosity, which may be detached or wiped 
oiF with the finger or a pencil, and which serves to prevent the 
rays reflected by the int^nal walk of the eye from disturbing 
the vision. Now, the bottom of the Ruyischian membrane ii 
only covered with a layer of that varnish throu^ which 
its colour, which varies in a singular degree according to 
the . species, is perceived. In man, and the monkey tribe^ 
it is brown or blackish ; in hares, rabbits, and hogs, of a 
chocolate brown ; but the carnivora, the ruminantia, the pachy- 
dermata, the solipeda, and the cetacea, have bright and shining 
colours in this part. The ox has it of a beautiful gold green, 
chan^ng into sky blue ; the horse, the goat, the bu£Pak>, the 
deer, of a silvery blue, changing into violet ; the sheep of a 
pale gold green, sometimes bluish ; the lion, the cat, the bear; 
and the dolphin, have it of a pale gold yellow ; the dog, the wcdi^ 
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and die badger, of a pure white, edged with blue. This colour- 
ed part of the Ruyischian membrane is named the Tapis. Birds 
have it not ♦.*" 

.• '. We see from this description, that the eyes of animals which 
do not shine like those of cats, have no lapis, or have It only 
«£ a dark colour. The eye of man does not shine, or only 
.shines in a very slight degree -f-. I have often tried to ascertain 
whether it does, and in the most favourable drcumstances have 
only at the most perceived an extremely feeble and doubt- 
ful light. I have never seen the eyes of hogs, rabbits, or 
hares, which have the tapis of a chocolate brown, emitting 
tight ; while I have very frequently seen the eyes of sheep, oxen, 
and hcM'ses, sparkle with the most lively colours. I have often 
had nocturnal birds at my disposal, and have often observed 
them, but without ever seeing their eyes shine like those of cats ; 
and Spallanzani, who made numerous experiments upon these 
animals, ajid who examined them with reference to this subject, 
by night, by day, and during the twilight, both captive and in 
a state of liberty, never remarked either that their eyes were 
susceptible of shining in the dark, with that sort of lustre which 
he imagined to be phosphoric. It is true, that the tapis of the 
d<^ does not agree with the colour of the shining of its eyes ; 
but this colour may be modified by that of the crystalline hu- 
mour, or of some of the other humours of the eye; 

It is astonishing that M. Cuvier, after this description, does 
not say a word of the phenomenon >of which the tapis appears to 
me to be the cause ; but this celebrated anatomist, whose genius 
knows to subject itself to the laws of a rigorous accuracy, not 
having probably observed it himself with suffident care, has ra- 
ther chosen to say nothing, than to repeat the opinions of others 
respecting a subject which, at bottom, belongs much less to ana- 
tomy than to Natural History. 

M. Dessaignes not only says that the eyes t)f certain animals 
kindle and appear as if on fire in the dark ; but, according to him^ 
they owe this faculty to the expansive effect of the lively pasMfli 

with which the ammal is affected. But he is certainly deoeif^ 
■ — t.^ 

* Cuyier*8 Lefons. d^Anat. Comp. i. ii. p. 397, 40SL 
t ^his luminouflT property we have remarked in eyes of several Indi^ 
piincipallj females.<*£D. 
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or at least this is subject to numonus exceptions. Beadesnfaat 
1 tia%'s said of thecat in which I certainly excited lively pas^ns, 
and whose eyes yet gave no sign of luminosity, it is easy to 
prove directly that the phenomenon may take place independent- 
ly cS the passionE ; for the animolfi whose eyes shine in the dark 
do not lose this pixtperty with life, and are susceptible of it even 
long after they are dead. I have seen two polecats that bad been 
dead fifteen or twenty hours, whose eyes shone nearly like those 
of living cats. I have remarked the same thing in serpents aaA 
insects. I have also seen the eyes shine in some collared snakes 
which I extracted from the egg a considerable time before the 
period when they would naturally have come forth. There was 
no appearance then of their being susceptible of lively passions. 
It may be added that the animals whose eyes shine most, are of- 
ten very tranquil at the moment when the phenomenon is 
Mtiking. 

It was not enough to consider the shining of the eyes 
{tboric ; it has also been pretended that it serves as a light to 
animals which possess it, and that it assists them in seeing and 
guiding themselves in the dark. But the place which the re- 
flectors occupy ia reasonably a matter of astonishment, for it is 
not the light which proceeds from the eye to an object that en- 
ables the eye to perceive that object, hut the light which arrives 
in the eye from it. 

Spaltanzani thought that cats, polecats, and some other-ani- 
. taals, move with promptitude and certainty in a medium totally 
deprived of light, and this is also a subject of pretty general 
belief. I cannot help doubling it however. But should this 
really be the case, it ought not to be attributed to the shining of 
their eyes, since this aid, as we have seen, fails them when they 
have most need of it Animals in the state of nature are never 
placed in such cir cum stances. Nor is it even probable that such 
an occurrence takes place in a state of domesticity. In whatever 
part they may happen to be, there is always a little light, and 
in order to sec, they only require to have their pupil susceptible 
of great dilatation, and their retina of an extreme sen Ability. It 
is said that a man shut up for a long time in a very dark dun- 
geon becomes at length able to read. The nocturnal birds 
which Spallanzani reaied, saw very well in a place in which 
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kiAself amid diidiiguy) no ol^ect, nnd he ndmits that the eyes 
of these birds do not shine in the dark. Besides sheep, cows, 
boraes, and several other animals which have the ^"es shining', 
wculd no doubt find themselves much embarmssed in abeolute 
(kuknefls. If some quadrupeds, in fact, move with promptitude 
and security in complete darkness, it is certainly not to their eyes 
thai they are indebted for it, but to some other sense. The 
bats in which Spallanzani discovered thisiiaculty, oweit, accoid- 
iug to him, to a sixth sense, of which we have no idea; aad, accord- 
ing to Cuvier, to the extent of tlie membrane which their wing 
presents to tlie air. and which renders it capable of feeling its 
resistance, motion and temperature. 

It is true that the animals whose eyes shine in the dark are all 
of the number of those whose motions the night rather favours 
than impedes, when its shades are not too thick, and allliou^ 
several others which feed, take their diversion, or provide for 
their subsistence, during the night, have not the eyes shining, one 
is yet tempted Co search the cause of the agreement or con- 
currence of these two circumstances, which we observe so fre- 
quently to take place. 

The hght does not act upon the retina by impulsion, as some 
l^ysiidogists seem to think ; its action, although its nature is not 
very well known, appears to be purely chemical; and the sensi- 
bility of the eye to the light, being on this account susceptible 
of a sort of saturation, it was necessary, in order to let it have 
all the delicacy which it would require to serve the atumal in pro- 
found darkness, either to lake care that the eye should receive 
but very Uttle light during the day, or that this light, at least 
what was superabundant, shouldbeimmediatelysentoff by some 
reflector, which would not allow it to enter into combination. If, 
on the contrary, it were useful for the cat, that its eye riiould be 
filled with light in the night-time, nature would take care to pre- 
vent it from entering the light during the day, or provide that 
the little which its Ruyischian membrane might receive through a^ 
COTitracted pupil, should be instantly thrown out. 

To conclude, the preceding observations seem to me suffici 
ly to prove, 1st, That the shining of the eyes of the cat 
other animals, which present the seme phenomenon, d( 
arise from a phosphoric light, but only from a reflected 
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that, oonaequentlyi Sd, It is not by an effect of the will of th^ 
animal or by that of certain passions^ that this light emanates 
from its eypi>; 3d, That this shining does not manifest itself ip 
abflcdute or too profound darkness ; 4th, That it cannot enaUe 
the. animal to move with security in the dark— i?i6fio^ Brikui' 
fiiquCf T. 45. 

Remarks on ihe Rhubarb tf Commerce^ the Purple'4xmed Fir qf 
Nepciy and ihe Mustard Tree. By Mr Daytd Don, Libni- 
lian of the Linnean Society, Member of the Imperial Aca- 
demy Naturae Curiosorum, of the Wemerian Society, &c« 
Communicated by the Author. 

1. On the Rhubarb of Commerce. 

XT is well known that the plant which yields the rhubarb 
of commerce has been hitherto involved in much obscurity, 
and hence there have arisen many discordant opinicms, both 
among botanists and pharmacologists, respecting the spedes 
of Rheum which affords this valuable . medicinal root They 
judged it< rightly to be the produce of a spedes of Rheum^ 
but of what particular «pecies, without authentic materials it 
was impossible for them to decide^ Linnaeus conadered it at 
first as the produce of his Rheum rhabarharum or unduiaiumj 
but he afterwards appears to have altered, his opinion in fa- 
vour of Rheum palmatum; while Pallas, who certainly hfid 
better opportunities of gaining correct information on the sub- 
ject, regarded it as composed chiefly of the roots of Rheum un^ 
dtdatum and compactum. Mr Sievers, an enterprising assistant 
of Professor Pallas, and well known by his interesting Letters 
on Siberia, published in the Nordische Beytrdge^ was sent by 
the Empress Catharine II. purposely to try to obtain the true 
rhubarb plant from its native country ; and although, after tnu 
veiling for seven years in the countries adjacent to that in which 
it is found, he was unable to efiect the object of his mission, 
yet he obtained sufficient information to convince him that the 
plant was then imknown to botanists. But it was reserved for 
Dr Wallich, the zealous superintendent of the Calcutta Botanic 
Oarden, to set this long agitated question at rest, by the trans- 
mission of seeds and dried specimens of the true rhubarb plant 
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to Europe. Last spring, Mr Colebrooke received a quantity of 
the ripe seeds fro^ Dr Wallich, and presented a portion of them 
to Mr Lambert, who has been so fortunate as to raise a number 
t^ phmts of this valuaMe v^etable. The seeds were sown in 
pots, and, by the nd of artUdial heat, soon v^etated. The 
young seedlings were transplanted into separate pots filled ^mHik 
ridi earth, and the pots were gradually changed as the plants 
increased in size. By this treatment, as might well be imagin- 
ed, the young plants grew vigorously, and, at the end of autumn, 
the leaves were from 6fteen inches to a foot in breadth, and the 
Ibotstalks mne inches long, with half an inch of diameter. The 
ptEmt, on examination, proved to be identical with my Rheum 
australe *, from Gosaingsthan in the Himalaya Alps. I find 
Dr Wallich calls it Rheum Emodiy a name which I should cer- 
tainly have adopted, had I been aware of it before the publica- 
tion of my work. The. whole plant is thickly beset with numie- 
rous, small, bristle-shaped, cartilaginous points, which give it 
a rough feel. The leaves are of a dull green, aiid the footstalks 
are red and deeply furrowed. The native samples I have seen 
appear to be smaller in all their parts, and the leaves, although 
flowering specimens, frequently not more than three or four 
inches broad ; the footstalks four inches long, and slender, and 
the flowering stem not above two feet high. It is curious to ob- 
serve how well this description accords with what Sievers has 
given us. The Rheum avstraie appeafs to be peculiar to the 
great table lands of central Asia, between the latitudes of 31" and 
40°, where it is found to flourish at an elevation of 11,000 feet 
above the level of the sea ; and there is little doubt, therefore, 
of its proving perfectly hardy in our own country. Large quan- 
tiUes of the roots are annually collected for exportation in the 
Chinese provinces within the lofty range of the Himalaya. The 
best is that which comes by way of Russia, as greater care is 
taken in the selection ; and on its arrival at Kiachta, within the 
Russian frontiers, the roots are all carefully examined, and 
damaged pieces destroyed. This is the fine rhubarb o^ 
shops, called improperly Turkey Rhubarb. We have 

* R. australe, foliis subrotundo-cordatis obtusis planis subtus ma 
.scabris sinu baseos dilatatis, petiolis sulcatis teretiusculis cum ram 
cnlisque-papilloso scabris, perianthil foliolis ovali-oblon^s apice c 
—Don, Prod, Fl Nepal, p, 75. 



aOS UfD^iymanike JPurjpk-Fir ff Ikp^ 

regret the want of much intereitiiig infermatioo lespeot^ tb^ 
mode of collecting imd jHrepanDg tbe foots, and oUm' 46t^i%* 
tercetiiig in a amunercial pwit of view. The unfortuiiata t^ 
of Mr Moorcroft, whose zeal and multifariouB knowledge W4^ 
fitted him for a scientific trayeUer, haa deprived us ef miidh 
valuable information on this aa well as on many othor sutnioe^ 

2. On the Purpte-eoned Fir cf Nepal. 

Mr Lambert has raised two plants of this interesting ^)eoie8 
from seeds received frcHn Dr Wallich, aiongwith those of the rfau* 
barb plant above described. These are the first that have been 
^raised in £urope ; fof, although quantities of the seeds had been 
received from time to time, from the difficulty of transporting tbe 
seeds of coniferous trees, especially through the Tropics, all pre- 
vious attempts to raise this valuablefir'proved unsuccessful. This, 
which may be regarded as the silver-fir of Nepal, surpasses all 
others of the fir tribe in beauty. Its lofty and pyramidal form ; 
its numerous long, erect, cyhndrical, purple cones, studded with 
drops of pellucid resin ; and its flat leaves, silvery underneath, 
and of a bright shining green above, which thickly adorn its 
ash-coloured branches, render it a truly picturesque object. The 
trunk is from 70 to SQLfeet high, perfectly straight, covered 
with a smoothish grey bark, and having a circumference of 7 or 
8 cubits. The wood is light, compact, and of a rose-colour, re- 
sembling in grain and colour the pencil cedar, Juniperus Ber- 
mudiana. Its cones afibrd by expression a purple dye. The 
resin, especially that of the seeds, is highly pungent to the taste"; 
and its scent is very powerful, not inferior to that of the Beo- * 
dara. The elevation at which it is found, namely, of from 8000 
to 10)000 feet above the level of the sea, induces us to hope, 
that it will be found capable of enduring our severest winters. 
A magnificent plate of this species, accompanied by a complete 
description, will be found in the second volume of Mr Lam- 
bert'^s monograph of the genus, under the name of Pintis spec- 

tabUis, 

3. On the Mustard Tree. 

Captains Irby and Mangles, in their interesting Travels ♦, 

* Travels in Egypt and Nubia, Syria, and Asia Minor, during the years 1817 
and 1818, by the Honourable Charles Leonard Irby and James Mangles, Com- 
inanders in the Royal Navy.— Prin^ for private dUirUmiiwu London^ 199X . 
1 vol. 8vo. '4 
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wtke ift i nn of m tne obstfved hj them in the Tkinity 
of the Dead Sei, which tfaqr were led, firom ceftsiii ciiw 
cwnwtmrpg, to suppose mi^t be identicsl with the mustard 
plant of the Saoed Scriptures. As the pasM^ is instmctiTQ^ 
and the woik itsdf in but few hands, I shall hae» fixr the 
sake of illustiation, insert the whole of it They remark» 
(LeUer y. p. S54, 856.) on leaving the shores of the Dead Sea, 
^ We now entered into a very prettily wooded country, with 
high rushes * and marshes ; leaving these, the variety of bushes 
and wild plants became very great ; some of the latter were 
rare, and (^remarkable appearance."^ And, again, ^^ There 
was one curious tree, which we observed in great plenty, and 
which bore a fruit in bunches resembling, in appearance* the 
currant, with the colour of the plum. It has a pleasant, though 
strong aromatic taste, exactly resemUing mustard ; and, if taken 
in any quantity, produces a similar irritability in die nose and 
eyea^ to that whidi is caused by taking mustard. The leaves of 
this tree have the same pungent flavour as the fruit, though not 
so strong. We think it probable that this is the tree our Sa« 
viour alluded to in the parable of the mustard seed, and not the 
mustard plant which we have in the nort)i ; for, although in our 
journey from Byson to Adjeloun, mentioned in the Jerusalem 
Letter, we met with the mustard plant f growing wild, as high as 
our horses* heads, still, being an annual, it did not deserve the 
appellation of a tree; whereas the other is really such, and birds 
might ea»ly, and actually do, take shelter under its shadow.^ 
On reading this passage, both Mr Lambert and myself felt inte« .. 
reslfd ui ascertaining what the tree might be, and, at first, wa 
w^e inclined to suppose it was a species of Phytolacca ; with 
which genus the habit of the plant, as fiur as could be learnt from , 
the above description, pretty well accords ; but the examination 
of an authentic sample, in the possession of Mr Bankes, has 
proved the supposition was unfounded, and that the tree is the 
SatvadorapersicadCLinnsdUBy the Embelia Grosaularia of ReU. 
rius, and the Cissus arborea of Forskahl. 



m«» 



* Sdipus lacoBtrif L« which if. abundant in the marshes on the thoret of | 
DeadSes. 

i* Probably Sinapit nigra^ which in Spam grows to the height otframi 
to ^Iteen feet, as I am informed hy my learned friend Don Mariano Lagi 
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It b figuted and doKribed by the lale Dr^Rmdmii^ ICT^ 
bis qdendid work on the plants of die coast of Oocomaodcl,^ 
— « work wbidi we regret to see discontinued by the Court j^^^ 
IMi^ectors. In that work the foUowing inteiesting remarks 0||^, 
the Saivadora per^iea are given, which will be found to^Wrivik 
dde entinriy with what Captains Irby and Mangles haveq^ 
serred. ^^ This is a middle sized tree^ a native of most pafti^ 
the Circars, though by no means common; it seems^tpf^?^; 
equally well in every soil : flowers, and bears ripe fruit all^fl^e . 
year round. The berries have a strong aromatic smell, and 
taste much like garden-cresses. The bark of the root is remark* . 
ably acrid ; bruised and applied to the skin it soon r^ses blister^ , 
for which purpose the natives often use it ; as a stimulant it pi:ch 
mises to be a medicine possessed of very considerable powerfL^ 
The Saivadora persica has an extend ve geographical range, bdng 
found in Arabia, Syria, Perna, and India, between the psuwUekrcf 
18^ and SI"" north latitude. The parallel of 81° appears to be its 
ultimate limit towards the north* I am far from assumiug.this tree 
to be identical with the apocryphal mustard plant of the Sacred 
Scriptures: indeed, the whole passage in the Gospel by St Afat^ 
thew * appears to militate against such an opinion, and it would 
seem that some common agricultural herb, of large growth, had 
been intended by our Saviour in the parable ; but whether the 
plant belongs to the same family with Sinapis of Linnaeus, apd 
for what purposes it was cultivated^ are questions rendered q^ite 
problematical at this distant date. We are pretty certain^ how- 
ever, that it cannot be a Phytolacca ; for it does not appear that 
any real species of that genus has been observed in PaJestine. 
It is true, that, in an academical dissertation of Linnaeus, enti- 
tled, " Flora Palasti/na^ published in the year 1756, and pro- 
fessing to embrace all the plants observed by Hasselquist, we find 
the name of Phytolacca asiaticct, by which is probably intend- 
ed the Saivadora perska^ a plant with which Linnaeus does not 
appear to have ever been well acqumnted, and of which he pro- 
bably derived all his knowledge from Garcin's description^ pub- 
lished in the Philosophical Transactions of the Royal Societ^qf 

■- : : — _L 

* '* A mustard-seed .... which indeed is the least of all seeds ; but wheait is 
grown, it is the greatest among herbs, and becometh a tree ; 8d that the lilrds 
of the air come and lodge in the branches thereof** "^ 
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London ibr 1749 ; ftr, in Aejira edition of the Species Pkrn^ 
iarum^ poMished at Stockbohn in 175S, we find Pkgfiolaam Mia^ 
ika (or the first time notioed, with the following specific cbanio- 
. ter, " P^clarm fiUkg jw i irfi j ;^ and a re fc tenoe made to the 
Ewiagu of Hheede, (Hwt. MoUb. ii. i. 96.), which has a pin* 
nate feaf, and is endently nothing else than Leea MmUmcimtk 
Einnsus appears to have been soon aware of his error, as in thg 
sabsequent editions of the Specieg Ptantarum^ the name is dis* 
continued. My only object in this communication was to point 
out predsdy the plant noticed by Captains Irby and Mangles* 
This object, I trust, I have satisfactorily fulfilled ; but, as to at- 
tempting to ascertain the precise plant mentioned in the Sacred 
Scriptures, the difficulties that present themselves appear to me 
not to be lessened. 

AddMon to ike Botanical Notices^ ptMisJied in No. XXVI. gf 
the Philosophical Journal^ October 18S5. 

In my article on the leaves used by the Chinese in lining tca^ 
chests, there is some obscurity in the deecription of the nerves, 
^ which I think it necessary to remove. It seems as if I denied 
the existence of a midrib, but this I did not intend ; for I meant 
to say, that the leaves agreed with the genus Pharns^ and dif» 
fered from most other Ch*aminca^ in the presence of a midrib, 
and that their straight parallel nerves, running longitudinally 
from the base to the apex of the leaf, distinguished them rnsen- 
tiolly from those of Scitaminea^^ wherein the nerves arise lati^ 
rally from the midrib, traversing the leaf in an obliquely trans., 
verse direction from the centre to the margin. 

On the Structure and Characters of the Octopus ventricosus^ Gr, 
(Sepia octopodia^ Pent.J^ a rare species of Octopus J^om 
the Firth of Forth. By II. E. Giiant, M. D., F. Ii. S. K., 
F. L. S., M. W. S., Fellow of the Royal College of Pliysi. 
cians of Edinburgh, Honorary Member of the Northern In.. 
sdtution, &c. Commiuiicated by the Author^. 

XHE species of Octopus, of which I now prcM.Dt two mnxu 
\ mens from the Firth of Forth, is of rnrc cKXJurrcnct; on r>ur coasts, 

* Read before the Wemerian Natural Uhtoty iVx:lety l?Uh January 1S27 
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aodtisnot- to be found amoi^.the«pecie9 of .thiat aiUHial deG^ziSwd 
by X«9«Mirc;k> ppr among those described by Cams,' as. oocurring 
iQ t^Q ItiledUterraaeaQ. .It possesses iJbe characters of the eenuft^ 
Oi^p.usof,La|p[iarck« bi^t differs from his O. vulgaris ajpd O.^Ori 
milai94$i in bayipg <^y a single in place of a, dmhie rpw of 
suob^^TfiCoii each arm. It differs from, his O. drrhoaus^ in \^^ 
TJjip^ jt^fl upper margin of ;he mantle fixed behind^ and cpatinu^ 
Qi|(9.jHpi}li.tii(e.ha,ck of the head^.in place of being free and d^, 
tafihe<jlia]l round:.; And it differs from Ivs only cyther.spcdiqs^: 
ii»\Pr:;fi^^uUus,'m b^ing entirely &ee from that xseyDoarkabji^j 
musky odour aspibed to that species by every author, and-^rvW: 
wbidk H has received, its specific name. Peimant has pretty. |kc- 
cnrately i:e}»e9e^ted our present qpecies under, the XiimaeaiiL 
name of Sepia octopodia, (Br. Zool. iv. pi. 28). But,, from, th^ 
description he has given, and from . the name he has applied, tor 
it> it is obvious, that he was unaware of the existence! qf atvf 
other species of octopusy and mistook this for the O. tm^^iarisp, 
wbieb has a double range of suckers, and is piuch more copv. 
mm* ..The figure given by Cams of the O. mo^cJiiies (Noyn 
Act»:Acad. Ceea* yoL xu. tab. 32.), agrees with Fennaqt^s sp^e^ 
in itft external ^characters, excepting that the body of the mqs^ 
cbite$ i8;a,>little m<»re lengthen)^ and cylindrical, the base mpre- 
tapered^ the .eyes larger, and the arms more slender, ^nt C^ 
ms mentions, that his species smells so strongly of musk as.tc^ 
fill quickly, a whole apartipont, whether the animal be dead oe 
alive; and, the same renoarkable. pr(^)erty is ascribed to it by 
Cuvier, Lamarck, 2^nd other writers. Aristotle, Aldrgvanduf^ 
and some later authors, have divided the Octopoda into twQ ge^ 
nera, applying the term Eledona (exs^avh Arist.)^to thc^^spe- 
cies, which, like the present, have only a single row of suckers 
on each arm ; but this unnecessary subdivision of Uie well mark- 
ed genus Octets is probably not justified by the importance of 
the character proposed, and the most distinguished naturalists,, 
as Cuyier, Lamarck, Blainville, and Cams, have not adopted it. 
As Fennant'^s species has neither the white skin, the smooth sur- 
face, the lengthened body, nor the musky odour of the O. moi^ 
chntuSy and differs, in more obvious characters, from the cAher 
species, we arc compelled either to retain its specific name oetb- 
podia given by Fennant, or to devise a new epithet inpn!«Cpji>- 
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eistent with our present knowledge of these auimnls. It must 
be bbvioiis, that the terra odopodia, though very appnTprkte 
for one of the sepice of Linnaeus and Pennant, cannot be applied 
to a species of Octopus without a plain tautology^ and because 
tie specific name, being llien synonymous -Tith ihe generic, 
wodld be equally applicable to all the species. Until a more 
determinate character, founded on structure, be discovered by a 
careful "dissection of the other species, I have called the present 
species O. vcnlricosu3t from the rounded appearance of the 
body in both the specimens I have seen, and in the figure of it 
refirescnted by Pennant. 

Many excellent details of the structure and habits of the Se- 
pia, the Loligo, and the Octopus vulgaris have been given by 
Aristotle, Swammerdam, Monro secundus, Scarpa, Tilesius, 
and Ciivior ; but, so far as I know, none of the species of octo- 
pus, with a single row of suckers, have yet been opened by ana- 
tomist^. The O. ventricofius is the fifth species of cephalopo- 
dous aAimals I have already procured from the Firth of Forth, 
tbe Other species being the Ocfopua vulgaris, Loligo sagittata, 
Lf^igD vulgaris, and LoUgo sepiola ; and it is interesting to ob^ 
serve, that these species are nearly all the same as those met 
with by CaruB in the Mediterranean. That naturalist observed 
in ^e Gulf of Genoa, specimens of the Oct. vulgaris, Oct. mos- 
chatus, Loligo sagittata, L. sepiola, L. vulgaris, and Sepia offi- 
cinalis. 

The ftdlowing observations are chiefly taken from a recent a- 
dult female specimen of the O. ventricosusy lately presented to 
me by my friend Mr Coldstream, and to abridge the anatomi- 
cal dAails, I have compared its organs with those of the O. vui- 
garix, already fully described by Ciivier in his elaborate me- 
moir on that animal, {Mem. iur Ics MolL p. I.) 

Tlic body of the vfnlricoxus is short, broad, stiglitly i 
rounded, and n little dilated posteriorly, granulated 
coloured with small reddish brown spots on this bac'- 
light coloured on tlie fore-part. The upper iii.irgin 
connected behind, across trie whole breadth of tlic (n 
lateral expansions to nssist in swimming. In tlic i^ 
and -Sepia, the mnntle is free behind, and m Uk .'i 
ijoligopii*, it is armed with lateral expansiuns t'l 
These expansions nre supplied in the O. venlrl-. 
web conneciinR the base of the arms. The int- 
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rather soft> and light coloured. The head is broadj short, covered 
with spots and minute granules on the back iiart like the body^ 
white on the fore part with few spots. It expands without any pre-, 
vious contracticm uito ei^ht strong arms^ like an inverted cone, ren- 
nant has represented a dight contraction of the head between the 
eyes and the arms. The eyes are very small^ almost concealed un- 
der the folds of the skin forming the longitudinal eyelids, and they 
are placed rather towards the back than the sides of the head. 
The iris is white^ has a shining silvery lustre, and is almost co- 
vered with small round spots of a deep reddish brown colour li)iL^ 
those of the skin. The eight arms have all the same length, form 
and structure, but the two interior are much whiter than the others. 
The arms are about three times the length of the body, much com- 
pressed throughout their whole length, very strong at their base^ 
and tapering regularly to almost imperceptible filaments at their free 
ends. They are deeply spotted externally, nearly white on th^ 
central aspect, and are armed with a single range of suckers cm 
their inner surface, extending from th^r base to their extreme points* 
The bases of the arms are connected to each other, by a strong mus- 
cular web spotted externally, and white within, Hke the arms, and 
extending between the arms to about the twelfth sucker from the, 
mouth. The suckers commence about half an inch from the fringed 
lip of the mouth ; they are sessile, broad, and very short. The suck* 
ers next the mouth are nearly a line in breadth, they increase regu- 
larly in size to the sixth from the base which is tne largest on all 
the arms, and measures nearly three quartern of an inch in diame- 
ter. From the sixth sucker they again diminish regularly in size^ 
till they become quite invisible to the naked eye near the points of 
the arms. With a lens they may be counted to within half a line 
from the points, and about 111 are found on each arm, making ^%^ 
on the animal. The first four suckers from the base, are about two 
lines distant from each other, the rest are placed in close contact. 
In the O. vulgaris the first three or four suckers from the mouth are 
likewise placed in a single row, and a little distant from each other, 
but from these to the points of the arms there is a double ranse ; in 
that species there are about 240 on each arm, making in all 1920. 
In the O. granulatus, Cuvier states that there are 180 suckers (90 pairs> 
on each arm, making 1440 suckers on that species. It might be use- 
ful to observe this external character in all the species. Each suck- 
er of the ventricosus consists of a central cartilaginous hemispheri- 
cal cup, surrounded by a very broad fiat muscular margin, which ia 
deeply marked like the inner edge of the cup, with from fifteen to 
seventeen distinct radiating grooves. Cuvier has made no mention 
of these thick white, firm cartilaginous cups, in describing the suck- 
ers of the O. vulgaris. They can be taken out entire with great ease 
from the centre of the suckers, particularly after inunersing them iK 
boiling water. There is no horny circle nor sharp converging teet^ 
within these cups, as we find in the pedunculated suckers of th^ 
Sema and Loligo. , ^ ^ " 

The external dimensions of the adult animal are — from the upper .: 
margin of the mantle to the lower end of the body 4^ inches^ gte^;!^ 
oat bre«dth of the body from right to left 3^ inches ; length of uie ' 
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arma from the mouth 1 2 inchea ; extent of the muscular web between 
the arms 3 inches ; breaftth uf the web between each pair of arms 
4 inches; breadth of the head at the eyes S^ inches; external aper- 
ture of the eyelids when expanded into a circle only ^th of nn incN 
The coloured spots of tlie skin are of a deep reddish brown colour. 
In the cirrliosus, Lamarck stales that they are of a bluish grey co- 
lour. In the O. vulgaris they are brown. Lamarck states that the 
whole akin of the moschatug is white, but Carus has represented it 
spotted with red. In the vetUricosas they are so minute and crowd- 
ed together on the back, as to be almost undistinguishable without a 
lens ; the largest are about the tenth of a line in diameter, and be- 
tween these are crowded others infinitely smaller. On the fore 
parts of the body they are few, and placed at greater distances from 
each other. The colour is of different intensity in diiferent spots, and 
even in ditferent parts of the same spot. They are coiinned to a 
thin layer on the outer surface of the true skin, which may be com- 
pared to the rete mucosum of the higher animals. When a part of 
the surface is plunged into boiling water, the coloured superficial film 
is easily removed. In the living state, the spots appear and disappear 
in rapid succession, as in other cephalopodous animals. In a young 

r;iraenof the iien/ncatiM only about 4 inches in total length (now in 
Museum of the University), which I kept alive for some hours in 
a basin of sea water, I observed, that, when the surface of the body 
was touched with the finger, tile neighbouring parts quickly and 
rapidly changed colour, clouds of a bright red colour spread rapidly 
in every direction over the surface, from the part touched. This dif- 
fused redness, which was like a blush on the human skin, appeared 
to be produced l»y some coloured fluid passing repeatedly to and 
from minute vesicles on the surface of the skin. The animal swam 
several times hurriedly across the basin, always with its posterior 
«irtremity forward, by repeatedly striking forward the whole of its 
webbed arms at the same instant. Swimming seemed as unnatural 
to it, as to a pea-crab, which likewise swims hurriedly backward by 
striking the water with its tail, or to many bivalve mollusca, which 
swim backward by flapping their shells. It likewise dimbed up 
the sides of the basin, out of tile water, by spreading its arms in 
every direction, fixing its tender suckers to the sides of the vessel. 
and carrying the posterior part of its body erect. The granules on 
the back parts of the adult animal are about the size of a grain of 
sand, situate in the true skin, and are eeen on the mantle, head, 
arms and webs. The 0. grnniilalus is distinguished by these tuber- 
cles or granules of the skin, but they are not confined to that spe- 
cies, and Lamarck suspects that it may be only a variety of the vul- 
garis. There is still a necessity for minuter o1 -'■ — -^ itii-i wp 
at present possess, for the accurate discrim lar 

and interesting animals. 

The cartilaginous frame-work of M- 

parent: it forms rather small orb'' ■i?'. 

for the ears, and a small recess be^^ r 

lodging the ganglion of the tesoph 
tebral animals. Inplace of the osa 
TRg down the back of the mwt)> 
small cylindrical Btiliform cartilni/. 
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quill^ extiending down the sides of Ae lower half of the mande. 
These bodies are thickest where they Qomtnence act the bottom of the 
branchie^ and become quite filifond as theydesoend m a- curved 
direction to near the base of the mantle. They are not ooniieeted 
with the muscular fibres of the mantle, as might be expected^ 
but are placed in distinct cavities. On clipping open > the oip- 
sules which contained them, they fell out in loose transpAiient ftu^ 
ttients of an amber-colour. The muscular system presents noAiQg 
peculiar. The fleshy membranes within the sac immediately en- 
veloping the viscera, are comparatively strong. Cuvier stalces tiuit 
the fringed lip in the O. vulgaris is only a fold of the ^in (ilf«R. 
p. 25.) On laying open the lip in the ventricosusy a stronff B|rfmietiar 
muscle is seen surrounding its upper margin, and very ddieate mna- 
cular bands descend from the sphincter to the sides of the biOs. 
Strong muscular bands are seen passing from arm to arm across the 
connecting webs ; and within these a thin layer of muscular fibres 
extends longitudinally to the free margin of the webs. The whole 
convex outer margin of the cartilaginous cups of the suckers is co- 
vered with the insertions of obliaue muscular bands for the varied 
motions of these organs ^ and a distinct set arises frcan the margin 
of the cups, radiating outward to assist the external baiids in movmg 
the broad disk of the suckers. The muscular structure of the arms, 
the manile, the fimnel, the bands connecting these,, and the flee^ 
peritoneal coverings, is the same as describ^ by Cuvier in the 0. 
vulgaris. On laying open these peritoneal coverings, >Rre observe 
the great length of the glandular-like bodies attached to the Bupe- 
rior and inferior trunks of the veins leading to the lateral heasts. 
When the parts are floating loosely in watery these singular glands 
extend nearly half an inch from the sides of the veins, and iq>pear 
as empty white pear-shaped sacs, attached by their tapering^ ends 
to the coats of the veins. In place of these long pear-shaped bodies, 
we find in the LoKgo samilata only a thick soft sponginess of the 
coats of the veins, which, however, is of the same glandular na- 
ture, and secretes a thick white fluid, whose use is entirely unknown. 
The fluid which escapes by pressing these glands is always more 
thick and turbid than the blood which we find circulating in this 
bloodvessels. On cutting open a living L. sa^tata, these glandidar 
parts of the veins exhibit a remarkable peristaltic motion, which 
continues as long as any other motions of the body. The two bran- 
chial hearts have the same remarkable blackish-^rrey colour as in the 
O. vulgaris, which is probably peculiar to this genus. Those of 
the JL sagiltata have always a pale-red colour. In the nentrkasw, 
these organs are pretty large, destitute of the white appendices we 
find in the L. sagiUata, danc-coloured through their whole textnre, 
and deeply marked internally with columns carnes&> which fbrm in- 
numerable small pits in the parietes. The bmnchis?, aboirt S)- in- 
ches long, and pretty broad, are immediately connected with a thick 
fieshy band, which hangs by a thin fibrous membrane to the tides 
cif the mantle ; and along tne thick margin of this fieshy band the 
branchial artery is firmly connected, from the lateral heart to the 
upper end of the frill on each side. They are. ramified in the 
same manner as in the imlgarisj and they suffered an injection of 
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aieand vermilion to put with grcitette bodi through the vein and 
the artieiy. I have «nen found the vein burst in the L. sagitiaimin 
ftrang the enne injection through that vesael> in a direction oon- 
tmytDthenatwaloouraeof thefalood. The central heurt has very 
dim white firm walla» ilightly marked internally with oolumnv ear> 
nee ; and its capad^ it more than three times that of each lateral 
Iwart. The diftribiition of the arteries and veins, as mjght be ex* 
jpeefeed, was similar to that of the en^poru^ so far as I could trace them. 
• The white fringed lip surrounding the two bilk is rather diort; 
the bilk, of a deep brown colour, are likewise short and powerful ; 
thte lower one is much expanded at its base. The tongue is covei^ 
cd with an amber^oolonred hard^ homy, membrane, which has 
aeveral longitudinal rows of sharp reflected teeth. The upper pair 
of salivary glands are round, flat, deeply lobed on the margins, of 
a white odour, bound to the fleshy sides of the mouth, and they 
•end their ducts through these fleshy parietes into the mouth. By 
remaining some weeks in spirits, these glands acquired a purple 
oolonr, while the lower pair, equally exposed, were not aflVctcd. 
The lower pair of salivary glands are of a pale-red colour, about 
an indi long, and three qiuuters of an incn broad, compressed, 
amooth, not lobed like those of the vuigaris, Arm in texture, some* 
whattriangularor heart-shaped, and theyareloosely suspendcil behind 
die upper margin of the liver, by means of their vessels, nerves, and 
ducts. On ciittinff open these large compact glands, we find a small 
<»vity, like die pelvis of a kidney, at their upper part, f¥om whidi 
the ducts commence. They are about ten times as large as the 
npper pair. Their two ducts unite into one, which passes up on 
the fore part of die cesophagus for nearly two inches, to enter the 
mouth at die root of the tongue. >Vhen the (rsophoffUs reaches the 
upper and badk part of the liver, it becomes firmly connected to 
diat organ, and expands into a wide membranoui crop, deeply 
marked internally with longitudinal folds, and covered widi a viil 
lous appearance. The part of the crop .which is moat intimately 
connected widi the substance of the liver is drawn upwards in the 
form of a coecum, and has a glandular texture. The crop tapers 
as it descends obliquely to the pzzard. This membranous crop is 
not present in the Ijoligo sagUtaia, where the (esophagus passes 
without dilatation to the stomach, at the bottom of the liver, next to 
die spinal sac. The muscular sides of the gizzard are of great thick- 
ness, and as strong in proportion as those of a domestic fowl. Its 
two fleshy sides are placed nearer the upper than the lower end ; the 
under end is thin and membranous. 1 he hartl cartilaginous lining 
of the gizzard T found quite detached from the nidcs ; and, on exa» 
mining its contents carefully in a watch-glasK, I collected sfmie uiw 
digested muscular parts of a pale-red colour, trn/rment^ of the crulh 
taceous coverina and joints o^ young crabH, and nomc coorne parti* 
des of sand. 1 have no doubt, from the .ippe/irance of tliese patta 
through the microscope, that the particles of fumd aided in the commit 
hution of the hard shells. In the Jj, srigitlnta tlicre is only a thin, wide^ 
itiembranous stomach in the plan; of this thick fioKhy fx^zT.nnl, The 
tipper and left side of the gizzard (^)rns into the; Hpirai stomach, whith 
has nothing peculiar. The lar^e intestine, cut Icnxin/; the ^pind 
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etomadi, makes a long coFve downwards bdiind tbe left l^ranchk! 
heart, ]Ske another ooecum^ before it moonta upwards on. the ftre 
jMurt of the liver, to terminate at the base of the fiinnel. The liver 
IS short, mherical, of tbe usual orange-yellow colour, oomposfd dt 
the ramincations of vessels filled with a loured fluid, la tbe Q> 
vulgaris it is cylindrical^ firom the greater length of the body ; aad, 
for the same reascni, it is very long and cylindrical in the L» soffir- 
tata. Its canals ^Ure not surrounded by the pancreatic glands, wl^di 
I have shewDi in the X. sagUiaia, to embrace and communicate 
with these ducts during their whole passage from the liver to the 
spiral stomach, and which were mistaken for the ovarium at a p^ 
nod when the structure of these animals was very little known, 
{See Edin. PhiL Journ., vol. xiii. p^ 197)< The want of. these 
glands in the O. ventricosus is compensated for by the verjr laim 
inferior pair of salivary glands. The ink*bag is deeply imbed- 
ded and nearly concealed in the substance of the liver, but it 
sends out its excretory duct from the lower and fore part of that or* 
gan, to terminate as usual in the anus. The colour of the ink is quite 
different from that of the L. sagUiata ; and as the colour of this sab« 
stance is constant in each of the cephalopodous animals, a more in- 
timate acquaintance with this character might be usefiil in track^ 
relations among the different species. The colour of the ink in the X^ 
sagiitaia is a deep brown, approaching to ^ellowish^brown^ when 
much diluted, and corresponds remarkably with the coloured spots od 
the skin of that species* In the O. ventricosus, the colour of the ink 
is pure black, and is blackish-grey when diluted on paper. The ink, 
brought in a solid state from China, has the same pure black colour 
as in the ventricosus, and differs entirely in its shade, when diluted, 
from thai of the L, sagittata, as may be seen from specimens 
of these three colours on drawing-paper. Swammerdam suspected 
the China ink to be made from that of the Sepia, Cuvier found it 
more like that of the Octopus and Loligo ; but different kinds of that 
substance are brought from China, probably made from different ge-* 
nera of these animals, where they abound of gigantic size. Ink is at 
pvesent made from these animals in Italy {Cuv. Mem. p. 4), and from 
the immense shoals of the L. sagittata cast ashore every spring in 
the Firth of Forth, it might likewise be manufactured here. The 
ink is not contained in a simple cavity attached to the liver, but is 
diffused through a soft cellular substance which fills the ink-b^> 
and must render more tedious the preparation of this substance for 
the arts. 

The (esophageal ganglia, compared to the brain and cerebellum of 
vertebral animals, were small, white, soil, without internal cavities, 
lodged in open recesses of the'cartilaginous ring surrounding the ceso* 
phagus, and were separated from the oesophagus only by a thin tran- 
sparent membrane, to which they firmly adhered. The large reniform 
optic ganglia, the band of nerves proceeding from these to the retina, 
the white pulpy glandular masses within the back part of the sclerotic, 
the division of the lens, and the general structure of the eye, are 
the same as in the vulgaris. At the bottom of the large ahut fi|)he- 
rical cavities of the ears, which were capable of containing a garden^ 
pea, lay a very delicate membranous sac, containing a httle fluid. 
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and k small red-ooloBml itooc lisped lik» a limpei, tb* «al>' 
earthr uatxer in thu aDtmaL These smalt bonca of the rar an> co- 
nical, solid, of a Rue-red colour m the tides, fiat aiid white oii 
the baM ; ttmr apex is rounded and curved luck ward, (heir length, 
breadth, and heigfat, are about half a IJue. When cut, they appvar 
white and translucent withtD, like the inner layers of an oyster anall | 
ihey are very slightly excavated in the centre ol' their flat bas«, and 
they dissolve with effervescence when touched with nitric acid, 
like other substances composed of carbonate of lime. The frrvat 
noTous trunk accompanying the small artery in the crntral tube of 
the arms, the great ^UKlion. with about twenty nerves radiating 
from it, placed within tlie upper and back part of the nuintte, and 
the other nerves and garglia, were very conspicuous, and corre- 
sponded in distribution to those of the tmlgaris. 

The q)ecimen I dissected was a female, and the ovarium, ronaist- 
ing of beautiful detached raniilied trunks, enclosed in a wide mmn- 
branous sac, occup'ed the lowest part of tlir general cavity of the 
body, as in the other cephalnpodous nniniaU. The uva, instead ot' 
bdng attached by their peduncles to a single point, as In the vutga' 
rU (See Cuv. Meta. p. Sl.J, were attached to the extreme rami^M- 
ticRiB of about twenty branched trunks, which hun([ by aeparnte 
stalks from the upper end of llie ineinbrniious sac. The two reni- 
fcwni glands through which the oviducts pass, and which very pru- 
bably secret the coverings of the ovn, as in the sknte and othur 
fishes, and connect them together, were almut the sive of u pea, of 
the same dark colour as the lateritl hearts, and were placed about 
half an inch from the lower end of the oviducts. The oviduct* 
opened on each side about half way between the latcrnl hearts and 
tfae anus. 



Meteorological ObtervatUmt made in Jamaica hy the Uile Johk 
LtNDsjv, E^q. Surgeon, Jamaica, ('nnuiuinicntid liy W. 
C. Tkevklvan, Esq. M. W. S. Stc. 

L HE author of the foIlowinf[ Tables is well kliomi to 
tic. He published an Mcoimt iif the Kjiulciiiic C' 
latter end of tlic year 1789, an it niipcunil in Jp 
Com. vol. xvii. p. iOi), 1792. Alwi, an accoupi 
tion and IlaiMiif; of Keriia from Seed, 'I'rxiiB^ 
p. 93, 1792 J of tilt" QiifisMin Polyj^ania, or 
maiui; and, of tlu^ Cinchona hracliycorpa, i 
suit'x Bnrk, found mthc Maine ialunil, Tran 
). S05, 179*. 
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A TABLE, aheuAng the Highest, Lowest and Medium Heat 

oJ Sunrite ; between One and Tpm o'fUock, p. u- ; and be. 

: tteeen Ei^ and Nine o'Chdc at Night, by FahrenheO's 

Thermom4!ter,Jbr Five Years, .viz. 1786, 1787, 1788, 1789 

and 1790. 



A.D. 1780. I A.D. 1787- | A. D. I7B8. | A. D. : 



I A. P. 1790. 
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Mr Lindsay's Meteorological Observaiions. 
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The greatest quantity of rain appears to have fallen b&« 
tween the months of May and November. Hail is mentioned 
m Mr Lindsay^s Notes to have fallen on the 27th and 28th of 
Augtist 1791- A smart shock of an earthquake, which lasted 
about half a minute, happened on 21st October. Another is 
mentioned on 1st July 1791. 
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A Description of the genita Malej^erbia of the Flora PeruvU 
ana ; with Remarks on Us Affinities. By Mr David Don/ 
Libr. L. S. ; Member of the Imperial Acadeikiy Naturae Cu« 
riosorUm, of the Wemerian Nat. Hist. Society, &c. 

HE characters and habit of Malesherbia appear to tne stiffi* 
dently important to establish it as the type of a distinct natural 
group, to which the name of Malesherbiacece may be giveUi 
The necessity of attending minutely to the structure, both of 
the flower and fruit, is now universally admitted ; and I wish it 
were as generally allowed, that the object of the botanist should 
be rather to point out the real structure and affinities c^ indivi- 
duals, than to attempt extensive and unnatural combinations, in 
the present infantine state of botanic science : for it must be ad*- 
mitted, that nothing is more injurious to a system, than the uti* 
natural association, either of genera or species ; and perhaps no*i . 
thing has tended more to retard the advancement of ^ systematic 
botany, than tlie fear of an unnecessary multiplication, of names, 
thereby inducing the contracted' notion of retaining entire many 
heterogeneous orders and genera. If we but turn our eyes over 
the pages of works professing to be general Systems of Plants, 
we will find abundant evidence of the justness of what hai$ been 
advanced ; and if we but consider how few individuals in any of ' 
the extensive genera or orders have been investigated with thiit 
care and precision by which the true nattlre of their parts, and 
their relative affinities, can alone be ascertained, we should not 
perhaps be so averse to their separation into smaller groups. 
The Malesherbiacece agree on the one hand with Pass^orecBy and' - 
on the other with Tumeracece, They differ from the former in, 
their erect ovula ; in the insertion of the styles ; in their ascen^illg 
incumbent anthers; in the placentae not extending above '"Ote ^^ . 
separation of the valves ; in their naked seeds ; in 
thick, fleshy, almost hemispherical cotyledons; and finaUjt^^ 
their great diflFerence in habit, and by the absence of stipnlM^i^V ' 
the base of the leaves. From the latter {TumercLceai)^^^^^^ 
which they agree well in habit, and in the structure. of 
fruit, in their erect ovula, in the structure of the anthers^ hM 
jn the furrowed nature of their seedTCovering ; they arfe 
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By disHnguished by the presence uf n. corona, and in the per- 
sistent nature of the inner series of the floral envelope ; by tliar 
incumbent anthers i by the insertion of tlie styles ; by the pla- 
centa being confined to the lower half of the capsule ; by their 
straight embryo, and by the form of the cotyledons ; and, last- 
ly, by the absence of the fleshy scale (probably the rudiment of 
an arillus) at the base of the seed. The Maleaherbiacetx appettr 
to be related also in a certain degree to Loasetp, whose charac- 
ters and affinities are yet but imperfectly understood. M. Au- 
gust© de St. Hilaire, in his valuable memoir on the aflinities of 
the Cvcurbitaceee, has already pointed out the affinity of Twr- 
nerucece and Loase<e to Paas'iflorew. 

The genus Malesherbia was established by Ruiz and Pavon 
in ihdr Genera Plantarum FhrcE Perttviams et CMlensis, pub- 
lished in the year 1794, and dedicated to the memory of the 
unfortunate M, Lamoignon de Malesherbes, a distinguieJiet) 
philosopher, and a great lover of botany, who fell a victim to 
his zeal for the cause of justice and humanity, and for the ho- 
nour and glory of his country, in the early part of the French 
Revolution. The genus was subsequently published by Cava- 
nilles, in the fourth volume of his Icane» Plantarum, under the 
name of Gynopleura ; but what was his object in changing the 
name does not appear, neither is it a matter of any importance, 
I shall now proceed to give a botanical description of tlie group, 
which may equally he considered as that of the genus, 



MALESHERBIACE^. 
Passifloreabum genus, Jnsa. 
Perianlhiuwi monophylliun. tubuloBum, membranaceum, 
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nicnlo ombilioali stipitatis : sfyU S, lodgisaimi, capiUtfje^,* glabri^ 
periris^ntes^ valvis cwaolae utemanteSi et inter ipcHpiim iMises 
inserti : stigmata simplicia, clavata, disco concavo prainoto. " ' 

Capsula elonf^ata, trigana, 1-localaris, apiee trivalvu, ddiiaeens, 
pcdy spenoa, bad membranaoea : uthnt cmataiseia. 

Placentas : coftas 3, prominentes^ fiiniculis percdstentibus seminiftris 
8tipat6e> parieti cansulss infra dehiscentue locum insertss, axique 
vialyanim perpendiculareg. 

Semina. erectly <H>o¥ata> ventricpsa, duplici aeHe ordinata^ fiiaoes- 
ceqjdc^ funiculo umbilicali 8tipitata» apice strophioUi fmigp9& la- 
cerata^ basi umbilico tubercauformi aucta, extiis suldls ^utiiaiis 
parallelis ffiquidistantibu& longitudinalibus tranaversd Tugalom 
notata: teita duplex ; ear^eribre crustace^j cr^&siuscula; ifUeriore 
cartilagine^ meEobranacei : albumen copiosum^ camoguipi, aquLeo- 
pallidum. '\ 

Emoryo erectus^ teres, axilis, lutescens, albuminis ferd longitadiiie: 
coti/kdone9 orbiculata?> cra^sae, hinc convexaei^ inde plan^j.ptod 
beipisphaericae : radumla teres, crassa, obtusissiina, recta^ co^le- 
donibus tongior, centrifuga. 

Plants (Peruvise v. Chili apricis propria?) eredCB, ramasisainup, p»- 
hetcenteSy caule infemi mffrtUicoso* FcJia akema, simpUeia, ^extti* 
pulaku . Flores numenmsimiy axillaret v. termmalea, toUtarui <^* 
sUeSf htUu ^ • . 

Maleshebbia, Rmz et Pavon^ Gen. Plant. FL Peruv. et ChiL 

p. 4&' 
Gyiiopleura, Cav. Icon. iv. p. 52. ^ 

Ob^. Character idem ut in ordine. 

SPECIES. 

1. M. thyrsiflora, foliis lineari-lanceolatis acutis sinuato-den- 
tatis tomentosis, perianthii fauce coarctatS, corona decemfidS : 
laciniis 2-4-dentatis. 

Malesherbia thyrsiflora, Ruiz et Pavon, FL Peruv. et ChiL'ui. p. SO. 

t. 254.—Sffst. Veg. FL Peruv. et CML p. 79- 
Gynopleura tubulosa, Cav. Icon. iy. p. 52. t. 375. 

Has. In Peruvise apricis argillosis provinciarum Cantae, Huaro- 
cheri, et Caxatambo (Ruiz et Pavon, Ikmbey) ; prope oppidum 
Purruchuco, 18 leucis a Lima frequens, etiamque juxta Obra- 
gillo et San Buenaventura. — Ludovicus Nie. ?>• 

Floret April! et Maio. 

Planta suffruticosa, 2-3-.pedalis, foetida, hirsutissima. Folia con- 
ferta, sessilia, lineari-laiiceolata, acut9, obtus^ sinuato-dentaia, 
supra leviter canaliculata, basi aliquantulum atteniiata, 2-^un- 
cialia. Flores flavi. Perianthium tubulatum, -sesquipoUicare. 
Coronas laciniis aUernis exterioribus segmentis perianuiii oppoaitis 
angustio^bus, plerumque bidentatis. 
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SL M, paniadaiaj fioliis oUoi^iis obCusis pimuitifidis dlia- 
tis, paiantliii fimee dihfart, carmA sfanqplid acute dentati. 

Gynopleiini Kneaiifiil]^ Gsc loom. iv. p. 52. t. 876l ? 

Hab. In Chili borealL — Aiacamder CaUdeMgk* f>. (t. s. in Herh. 
■ Lonbu) 

Pbmia erecta, pyrami dato-ia moKi«dma , leviter canescens, S--4-pc^ 
dalis. RoMt tereCes, pube subtHi vesdtL FoSa alteraa, sessi- 
'Ba, none bad amiciuata amplexicaalia, oblonga v. lanceolata, 

' ob(»sa» pfamadfida, pube seric^ pilis plurimis setaceis intermix- 
tk potissimum ad margines omata, uninervia, nervo pinnate ra* 
moaoy patentia, seniipoDioem v. pollicem longa, et S lineas v. s^lii« 
nnciam lata; uliima lineari-oblonga, sspe integra: lacimm oblon- 

' gis obtosiasimifl; M^ffiififaM^niajorilHiSyStipiilas simolantibus. 
Fhres papiculat modo diaposki, niimerosissimi> pallidd lutei, aic« 
Gitate violacei! pedicello brevissimo crasso suffulti. Pmffii- 
tikmm copiosd yiUosiini, undale : tubus angustus, cylindraceusy 
mii& basi callosft : faux dilatatii, campanulata, tubo daj^^ triple* 
ve longior : corond simplici, tenuissim^ membranace&y multiuen<* 

. ^atA, dentibiis brevibus acutn inaequalibas, e nervoram calyd* 
norum lamis lateralibus arcuatis ortom ducente: Umbus duplici 

. ordine lO-paititiis^ uterque persistensy coloratus ; lacuuis earte^ 
riorUnu caiycinis, lanceolatis, obtusis, sestivatiqne imbricatis ;. 
hUerioribus petaloideis, altemantibus> ovato-lanceolatis> mucro- 
nnlatis, latenbus parum inflequalibus^ magis coloratis^ lesti vationc 
convolata-imbiicatis, basi aliquanto attenuatis. Nervi perututkS 
adhuc simplices, ad summitatem tubi in ramos tres diviai ; alicr-- 
nU ramiilo intermedio in laciniis petaloideis ramosissim^ diffuso; 
ealycmarum laciniarum rainulis lateralibus brevissim^ distinctif^ 
arcuatis, cseterum confluentibus. Caetera ut in ordine. 

For numerous specimen^y both in flower and fruit, of this cu- 
rious species, we are indebted to our highly valued friend Alex^ 
ander Caldcleugfa, Esq. F. R. S. & F. L. S. whose zeal in the 
cause of science is known and appreciated. He discovered it iu 
the neighbourhood of Coquimbo in Chili, together witli many 
either new and equally interesting plants,^ a complete collection 
of which he has transmitted to Mr Lambert. It may jMssibly 
prove to be the same with the plant of Cavanillos above (][iiote(l, 
notwithstanding the discrepancies in the description and figure ; 
but, OS I have never seen specimens of it to compare, I dare not 
iff^uie to affiEm them to be identical. 
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XjlS this interesting mineral occurs in some of the sandstone m 
this country, we have drawn up the following account from a ' 
memoir of Guillemin, published in the Annales des Mines for " 
1826. > 



.-♦. 
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External Characters. — This mineral is of a pretty pure white 
colour, which, in some varieties, passes into greyish or yellowish 
white ; it has a re»nou$ or semiresinous lustre, and passes into 
dull ; it presents itself in irregular masses ; its fracture is some^ 
times conchoidal, sometimes subconchoidal or even ; it is scarce^ 
ly translucid on the edges; when dull, it is opaque ; it scratcties ' 
glass with difficulty, and is scratched by steel ; it is easily frap- 
giUe ; it adheres to the tongue, and is capable of absorbing a 
large quantity of water ; its specific gravity varies according to^ 
the quantity of liquid which it contains. 

When immersed in distilled water, gaseous bubbles are speed- 
ily disengaged, which rise after one another ; and, at very short 
intervals, a whizzing noise is emitted, and from time to tiniq 
cracks are heard ; a fissure then forms, and gives rise to a new 
column of bubbles. At the end of twelves hours, there are suli^ 
bubbles escaping; after eighteen hours the absorption appears 
complete. If boiling water be used, the disengagement is much 
more rapid, and by means of it bubbles are still made to rise 
from a fragment that has been immersed in cold water for seve-^ 
ral hours, and which appeaips saturated. A fragment of about 
five grammes weight, already containing 11.11 per cent of wa- 
ter, according to a trial made at the moment, still absorbed 
14.36, in all 25.47 per cent, at the temperature of six degrees of . 
the centigrade thermometer. A hundred parts of this sub- 
stance, therefore, saturated with water, contain 20.30, Another , 
fragment of about 10 grammes, dried before immersion, absorb^^ 
ed 24.51 per cent, of water at zero, or about a fourth of its 
weight, as in the preceding experiment ] 

These specimens, left to themselves for two or three hours, 
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returned to their original state, that is to say, came to contain 
only 11 or 12 per cent, of water. 
I The density of a fragment saturated with water was 1.80 at 

I 6i degrees, 1 .812 at 6 degrees, 1 .797 at 13 degrees ; that of a 
fragment (rontaining 0.111 of water, 1,67 at 2 degrees; and 
that of a dried fragment 1.53 at 5 degrees. In the two last ex- 
I periments, the absorption of water, and l.he di&engagement of 
I gases were prevented, by covering the surface of the fragments 
with a thin coat of olive oil. Lastly, the density of this sub- 
stance, when weighed dry out of the water, and under the wa- 
' ter, after an absorption of eighteen hours, was found to be 3.215 
at 13 degrees of the centigrade thermometer. 



Chemical Characters. — Exposed to the heat of a lamp in a 
small matrass, this mineral affords water ; gently heated in a 
plattna crucible, it gives out all its water without losing its re- 
sinous lustre ; it becomes a little more translucent, with a tint of 
yellow opaline colour; when quickly heated, it decrepitates, 
splits, whitens, and becomes opaque by the inlrusion of the ^r 
into the fissures which are formed. 

It is infusible before the blowpipe. The thinnest splinters, 
when strongly heated, become transparent, and assume the vi- 
treous lustre and hai-dness of hyaline quartz. It is affected, 
like pure silica, with all the chemical agents. Caustic potash in 
concentrated solution very readily attacks it at a boiling heat ; 
it b dissolved almost instantaneously. Muriatic acid precipi- 
tates it in large white gelatinous flakes, when the liqyor is con- 
centrated ; and, on the contrary, when a sufficient quantity of 
water is used, a precipitate is not immediately obt^ned, and by 
evaporation a transparent jelly is procured. 



Analtfsis- — The water is not combined in this siUceoux aiiK. 
atoDce. I thought, at first, that it was ; having been ^' 
by the difficulty of chasing the last portions of this 6 
is experienced when the heat of boiling water only is ' 
but, I found, th,it, by a prolonged desiccation, the <n 
diminished, and at length was entirely expelled, 
of its analysis are the following: 

UktrUARY MAKCH 1827- 
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Silica, - 97.701 
^ MOO 



Alumina, 



97.701 
2.80/ 



It contains no lime, nor have the oxides of iron or of mailgi^ 
nese been detected in it. I have in vain searched for alkalies by 
means of carbonate of lead. , 

Observations. — ^^Phis siliceous substance differs from the 
quartzes and flints in many of its characters, and especially ili 
the density, which, in these minerals, is about~S.65 ; but it hail' 
a great resemblance to the siliceous sinter (Quartz concretSorwlt 
thermogene of Efaiiy)« Both have the same lustre, the same- 
hardness, the some fracture* The density differs but little i 
Klaproth found that of the thermogeuous quartz to be 1.807.- 
These two minerals appear to be a siliceous jelly scarcely con- 
solidated ; they are both equally soluble in potash, and thejir 
have both the property of retaining water, and the power of al^ 
sorbing a new dose of it. The difference which e»sta betweto 
these two substances is the manuer in which they appear in na^ 
ture. The siliceous sinter or thermogenous quartz is almost aln, 
ways in stalactites or concretions in the neighbourhood of liot 
springs, particularly those of the Geysers in Iceland. A sub- ' 
species occurs in the island of Ischia, upon a decomposed gra- 
nite, and is considered as a volcanic production *. The poaitioa 
of the gelatinous quartz is different. 

Geogfwstical and geographical positions, — It occurs in the 
C<xnmune of Tortezais, in the Department of the Allier, and i» 
very abundantly diffused there, sometimes serving as a oement 
to sandstones, and sometimes occurring in the midst of these 
sandstones, in masses often of considerable size. On the route . 
from Noyant to Cosne, between Bussiere and Tortezais, one 
of these masses is seen intersecting the road for a length of SO 
metres, and recurring on each side in the fields in detached 
pieces over a great extent. . J 

It is fissured in various directions, without any appearance <^ 
regularity. The surfaces exposed to the air are always jnore or 
less altered, and pass into floatstone (nectic quartz) I have not ^.^ 

been able to meet with it in the form of concretions. If this' 

^' TIlo 

* Vide Jameson's System of Mineralogy, and Manual of Mineralogy. 
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subsUaiee has been depodted by hot springs, they must have 
been very large and very numerous, and it would be astonishing 
should no remains of them be still visible. None of those which 
I saw were either saline, or warm, or incrusting. The nearest 
#warm spring is that of Bourbon TArchambault, and it does not 
form siliceous deposits. . 

The sandstones which contain this gelatinous quartz must 
have been deposited at the same time with itself, for they are in- 
timately mixed. The gelatinous part always contains rounded 
grains of quartz, and it is rare that the sandstones have not this 
jelly, which serves as a cement to it, although it is only in small 
quantity ; and there is a transition from the one to the other by 
a change in the proportions of the rounded gr^ns, and of the dis- 
served portion. 

The variety of sandstone which abounds most in gelatinous 
silica, is formed of grains of hyaline and milk-white quartz, 
rounded, and of a small size ; son^e grains of opal also aro seen 
in it, but there is no felspar or kaolin. When the silica is in 
the nectic state, it is difficult to determine whether there be kao- 
lin or not, from the mutual resemblance which these two white. 
and friable substances possess. Another variety of sandstone, 
is, in a great measure, formed of grains of hyaline quartz ; some 
scales of mica and spots of red oxides of iron are also perceived 
in it The red spots are seen to increase in size and number ; 
tbej are formed of a siliceous paste, coloured with tritoxide of 
iron. The red colour at length predominates, and the mass be- 
comes entirely of that tint ; a multitude of smaU grains of quartz 
and of gelatinous spots are. however, seen in it. 

These sandstones are supported by conglomerates composed 
of blocks of quartz, granite and micaslate. These congloAie- 
rates rest immediately upon the primitive formations. Above 
the red-sandstones there occur strata of sandstone and bitumi- 
nous slate, with impressions of ferns and junci, containing 
of black coal and iron-ore. They have the same direct 
inclination as the coal-sandstones which they support. 
of volcanic ori^ is found in all these formations. It; 
fore, ii| an intermediate deposit, which might be rei 
old red-sandstone, or the lower beds of a coal-formai 

Y S 
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this gelatinous siUca occurs. This pontion is yery -diffiefaH 
from that of the thermogenous quartz of the idands of Xcdand 
and tschia.^-'Annales des Mines 18^6. • ^ -< 
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Experiments to compare the specific Heat of Air^ undernt isoi^ 
stant volume y with its specific Heat under a conHani premrtm/^ 
By Mr Henry Meikle. (Communiccited by the Aiithcft^ 

V.ifJ? 

has been long known, that gaseous bodies emit heatiphct 
compressed, and absorb it when dilatedy-^-apn^perty^ by Ihebgr, 
which is not easily reconcileable with the creed of-those HiK> 6i^ 
pose heat to be mere motion. Little, however, was ascertained, 
for a considerable time, regarding the amount of die changei.of 
temperature accompanying a given change of density. Sfhe 
earliest experiments to determine this question seem to hava^lifaeD 
those of Professor Leslie. Mr Dalton and M. Gt^ Lusade^lmve 
also engaged in the same inquiry *^. As the heat evolved or lib- 
sorbed by a change of density, depends on the difference betwden 
the specific heat under a constant pressure, and that under a 
constant volume, if we could find the ratio of these quantities^ 
we should be enabled to determine their relatioii to the heat 
evolved or absorbed, and from this the change of tempemtiire, 
and conversely. From certain experiments of MM. Dehuoche 
and Berard, the Marquis de Laplace instituted some calcula- 
tions -|*, which happened to come nearer the point than oould 
have been expected ; for these experiments were not at all suited 
to the purpose ; and it is the more remarkable, that they siMxild 



•*T- 



* According to the experiments of this last author, tinder or mmadou is in- 
flamed by the sudden ccmipression of air into one-fifth of its bulk. 'Some have 
even questioned the fact, and others conjecture, that combustion commences 
at lower temperatures, as the air is denser. But may we not suppose, with 
more probability, that the pressure on the tinder, being suddenly augttikited 
in an almost nine-fold ratio, should elicit much heat fixmi this conptessible 
substance itself? So that, till something else be Imown on the sul^o^ we 
need neither doubt the fact, nor believe that a fivefold compreasiAn of air 
would of itself generate an inflammatory temperature. The melfing ^ fine 
wires, or thin metallic leaves, would aflTord a surer test of the Xetaptiiltixre iu 
compressed air, than the kindling of soft spongy bodie% i > i < . 

i Annal«s de Chimie et de Pbys. lii. 238. . . ,. 



i;z.,^ . 

^^WP^eai used as the baas of sucfa cslruLitioiK, considcTit^ 
tfaat, at afi eaiij a period (181S), MM. Demrtncs and CWmctit, 
had, witli a very differeol Tie», made some betttT-wmtrivod n- 
petimcDts, from which on approach to the true quantity (VRild 
have been made with more CCTtaintr. Their method was \xtj' 
sia^e, sod required do tbenDometer to shew the variations of 
Inrappnfi tn*, — a contrivaae^ which is said to have been first sug- 
-geskad by Lambert. No notice, however, seeius to have hetm 
takdt of these latter eKperiments, — ^probably because they were 
^Associated with a most faodful inquiry after the absolute ttrOf 
till MM. Gay Lussac aod Welter undertook a similar and more 
ext£!D£ive series of experiments, giving nearly the same results. 
Of both of these and the inconsistent conclusiona deduced tram 
them by MM. Laplace and Foisson, I have had occasioa to 
speak in the first volume of this Journal, where I have shewn 
that, whatever be the ratio of tlie spedfie lieat of air under a 
a»9taiit pressure, to its specific heat luider a constant volume ; 
if that ratio only be constant, the variations of the quantity of 
heat in a mass of air must be uniform, while those of its volume^ 
under a constant pressure, form a geometrical progression ; and 
it is remarkable, that our lirst-ratc authorities on the subject, 
who admit the c&nitaiuy of this ratio, di<l not see that ii was di- 
rectly at variance with the commonly received theory of the air- 

-'. Ihermoraeter. 

.'iBut, although the value of the ratio referred to have nothing 

Mitado with the true law of temperature, yet its exact iletermina- 

trj'tiait would be of great moment in various researches. Cunsi- 
lidelable deference is due to IJie experiments of Oie illustrious 
^alosophers above mentioned. They were well calculated for 
shewing that tJie ratio of the specific heats is constant ; bccuuHc, 
•Upposing any inaccuracy to attacJi to them,. it would Ik ami- 
Bopn to all the cases. But I had always some douhl 
, tib^r apparatus was the most eligible for dcterminii 
'Vaine of that ratio. The apparatus mosiiy empl< 
principally of a glass balloou, to die 'neck of whic* 
, ]bra8s cap and atop-cock. From the side of the cap 
.}ifXQiaa\A pip, communicating with a vertical ^ 
min&ting in some light liquid to act the jiart iif i 
gauge or measure of the variations of presiur*. . 
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ciiontdi tube oould be oooncoted wkh apump or windwMRr» far 
the puq^ose of nrifjring or oondenaog the kiduded air lit i^ka- 
eore. 

Things being thus prepared, a 'slight change wae effiactedin 
the density of the included air ; and, after waiting a little till .the 
former temperature was reguned, the stop-oock wasopeped, a^d 
gveat care taken just to have it shut again by the very nick^of 
time diat the liquid within the gauge-tube had acquired the krarf 
of the outside, it being supposed that this was a proof that» al 
that instant, the included air had exactly regained the atmo^ 
«|dieric pressure. A small interval being again allowed lo f»> 
store the former temperature, the column of liquid in the ^ftttge 
now shewed the diange of pressure due to the last variatioa of 
temperature. . 

In this mode of operating, there is some ground f(« auspetti»> 
ing two sources of error, but which fortunatdy would be op» 
posed to eadi other. In the first place, the air would take a 
sensible time to pass through a moderately ased stop-cock ; and, 
during that interval, a considerable portion of the change of 
heat due to the change of density, would be lost on the aidee of 
the vessel ; especially considering how quickly heat might be 
oommunicated between air in its then agitated state, and a vi- 
treous surface. On the other hand, the liquid in the gauge-tube 
might have acquired a force from its motion capable of carrying 
it to the common level of the cistern, before the spring of the 
air within (lad come into equilibrio with the atmosphere. If so^ 
it is evident that, in the above arrangement, the stop-cock has 
been shut before that equilibrium was attained ; and which shut, 
ting would, therefore, have been too soon, were it not that it bap^ 
pens nearly to be balanced by the other source of fallacy. To 
illustrate the second case, let one end of a glass-tube be stopped 
with the finger, and then let the other be immersed vertically ift 
a jar of water. On removing the finger, the water, which had 
been depressed by the included air, will start considerably above 
the common level ; so that, were the finger only partially r^ 
moved, and suddenly re^applied to shut the tube again, at toch'^ 
a nick of time that the water within did not spring higher than 
the common level, it is clear that the force of the included air- 
must still have exceeded the atmospheric pressure ; and thaftit 
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mtas wkkh pravcntod the liqtior fimb riii^g lo ikt 
height M boovB. 
With the new of meking siiailar e&penttent% which sheuid 
^fli a gntk Big— ye free from such ob^ectiofis, I had en ipfM^ 
fitted up on purpoie. It consiste ef a large flasks laade of 
Hiw i g tinned kon, end capable of oontMning S800 cubic inohes 
,fif mm. The neck ie of braflt^ about two indies wide ; and into 
dn was fitted by grinding a brass stopper, hoUow and open in* 
^nurd. At equal distances from each other, four apertures were 
ettt through the sides of the neck and of the stopper. Each is 
lii inch hiBg and 0.6 broad ; so that these together can form a 
nwiiHiiiistion between the atmosphere and included air, equsl 
la &88 square iihoheS) or the opening of fourteen half inch stop- 
«ocks, and which communication can be both opened and shut 
\j simply turning the stopper one-fourth round,*— an operation 
which requires but a very small moment of time. 

Near the neck, a tube branches out, and joins a vertical glass 
inbe, whidi, terminating in some light liquid, forms the same 
sort of gauge as in the apparatus first alluded to ; and, on the 
oppotnte side> is an aperture for attaching a pump or condenser 
to change the density of the included air. The air-vessel is in^ 
dosed' in another, both (ot the purpose of keepng the tempera^ 
tute steady, and also for applying a bath to mmntain any tern* 
perature required. But, during tempestuous weather, or when 
the barometer is very unsteady, no experiments can be made 
with such apparatus. . 

As a preliminary step in the use of this instrument, it is ne. 
tMsary to ascertain at what rate we should turn the stopper, in 
order that the included air, when its pressure has been proviouSi- 
ly changed from that of the atmosphere by about 0.4 inch of 
mercury, may have a sufficient opportunity of regaining the ex- 
ternal pressure. To determine this, the following method was 
enqidoyed : Having injected air till the increase of pressura, 
when the temperature had setded, was indicated by a depressed 
column of water of about six inches, I turned the stoppei 
£Mirth round, by which it was both opened and sliut. 
this operation, I noted how far the previously depressed- 
in the gauge tube started above the common level. Tl 
operation was repeated, with the difference of only turning 
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stopper aiie-eighth round) BO ^as to leave its apertnres oonqilet^' 
ly qpen; and, on bbflervmg the gauge, it just sprung to the same 
b^ht as before. Repeated trials satisfied me, that, with such 
small variations of daisity, it would require eonsideraUe haslii 
to turn the stopper too quickly. In both of the cases juatmeni: 
tioned, the range througfi which the stopper turned was KnriMdl' 
by a catch. But in the experiments to be afterwards nodceS^'. 
I generally used a lighter fluid than water. 

It is evident, that, instead of injecting air, as I usually did; to 

increase the pressure above that of the atmosphere, it would 

come to the same thing, if we first close the large vessel .at 4' 

temperature a few d^ees below that at which we wish ta?operi>* 

ate, and then raise it to the temperature which is to remain •4Xmi*^ 

stent during the experiment This consdderation affcnds^ peiu 

haps, the simplest means of explaining the rationale, of use of 

this sort of experiments. For, let the pressure of the mr whai 

just shut in, be in equilibrio with the atmos[diere, but sidppose 

that the temperature of the apparatus is next raised, so as to is^ 

crease the pressure and depress the liquor in the gauge '4^ 

inches, which we may call b degrees ; then, if, wfailiA th]#i 

augmented temperature of the apparatus remains constant, tW 

stopper be turaed one-fourth round, as above described, the' 

equilibrium with the atmosphere will be for a moment restoifed, 

the oommunicatipn with it again cut off, and the included air co(^ 

ed by the dilatation, but it will soon absorb heat, and teeo^et 

the formei^temperature, as will be indicated by a seocmd depresj^ 

idon of c inches or degrees. This is obviously the change dl 

temperature due to the excess of the quantity of heat, whic^ 

would raise the temperature b degrees, under a constant prew^ 

sure, above what raises it b degrees under a constant volume. 

From this it would follow, that the quantity of heat whieh 
raises the temperature b degrees under a constant volume, would 
only raise it b — c degrees under a constant pressure; or, that 
the specific heat in the first case is to that in the second as b-*-**c 
to 6. 

Strictly speaking, neither the volume during the first inci^sitf 
of temperature nor that during the second is constant) beeaose 
the depression of the liquor in the gauge tube makes.alittk 
more room for the air. This, to be sure, could be obviated by 
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K tall jar, and pouring in more liquor till that in the gaiuge 
reached its former level. However, it is easier and more aecu'. 
rate in practice, to overlook those increments of volume, because 
they will be proportional to the depressions themselves, and 
therefore, the ratio of these depresaons, which ^vea the thii^ 
wanted, is not altered hy this circumstance. For the same rea- 
son, it is better to neglect any change in the height of the liquid 
in the cistern, and only to observe its height when the ^-vessel 
is open. 

As an error might have been introduced by allowing the li- 
quid in the tube to spring up and displace a portion of the air 
it contained, or at least to render the volume uncertain hy its 
undulations, a cork was struck in it, immediately above the com- 
mon level. It was not so light as to prevent the passage of air, 
but it operated as a sufficient check to the rise of the denser 
fluid. Every other precaution I could think of was attended 
to, and the mean of many experiments with this apparatus gave 
the ratio of the specific heat of air under a constant volume, to 
that under a constant pressure, as 1 to 1.334, which is bo neaf- 
Ij as 3 to 4, that I am inclined to consider this the true valu6. 
However, I intend to repeat these experiments, and to prove 
them by a different process. 

The ratio of 3 to 4 does not completely bear out the amend- 
ment proposed on the Newtonian theory of sound, by the Mar- 
quis La Place, But a complete theory ought to account for the 
almost absolute control which wind exercises over the intetmtjf 
of sound. I have often thought that both the intensity and the 
excess in the experimental over the theoretical velocity, are coh- 
nected with the reaction of the earth's surface. As an illustra- 
tion of this, sound is well known to be rendered more intense, 
by passing along the face of a wall or precipice ; and very likely 
it is at same time accelerated. 

From the experiments of MM. Desormes and 
ratio of the specific beat of air under a constai 
that under a constant pressure, as 1 to 1.334; 
ttf MM, Gay Lussac and Welter as 1 to l,37ff 
part of both approaches to J, and Mr Ivori 

I suggested a reason why it should be'the 

• rhi!, Mag. btvi. 9, 
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Mbpting the fiaetkm ii Mr Irarj obtains the tctMkig mfikth 
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Whereof is the initial tempemtinV) a a oanstant) and t the change 
of temperature, produced by changing the densttj ftotn nnit tb 
f. That this is the true vdue of », oonridered as ptoportionid 
to the change in the quantity of heat, Mr Itory thbks pretty 
•certain ; because he supposes a consequence of it to be, << that, 
when air contracts or enlarges it« dimensions^ the heat disen- 
gaged or absorbed follows the proportion in winch th^ linear 
distance of the particles is lessened ot augmented,^-^Mian opinioi 
whidi he thinks so probable, that it should not be rejected till 
the contrary be placed beyond all doubt. ' 

Now, although my experim^its are favourable to Mr Ivory'jj 
ednjecture regarding the value of this ratio, yet I cannot ac^ 
quiesce in the reason which that able mathematician has given 
for fixing on that quantity. I shall not enlarge on its incompatl. 
bility with the law^ of temperature which I formerly Itid down ; 
but that it may not be urged as an argument against that law, 
I shall, with every deference to Mr Ivory, shew that his view 
of this part of the subject is otherwise untenable ; because it in- 
volves a mistake, in that he has inadvertently taken tha linear 
<fifttanee of the particles of a mass of air as proportional to* the 
<nibe root of the density ^ in place of ihe cube root of the volume. 

For it is obvious, that 5' is not proportional to the linear dis- 
tance of the particles, but to its reciprocal ; and whilst r is the 

same, i varies lis ^^ — 1, that is, as the difference of the re- 
€iprocab of the linear distances ^t the begioning and end oi 
tHedi^ge of density ; so that neither the heat of combiiiation 
«or the quantity i follows the variation of the linear distance of 
the particles. For, as we formerly saw, the first follows the va^ 
nation of the logarithm of the volume or cube of the linear dis- 
tance. 

The following is a different mode of estimating the ratio of 
the specific heats, by using great changes of density. 

Let the density of the external air = e, and suppose the air 
in a close vessel to be rarified till its mass or density = r; and 
that when it has acquired the common temperature, a commum- 
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,th the atmosphere is opned, restoring the external 
pressure, whereby the density within is increased frooi r to «. 
The density of the air which has re-entered will thus be dimi- 
nished from e to m, and its masB will he m — r. 

Now, from what was formerly shewn of tlie air- thermometer, 
the beat evolved by the compressioD of the rariiied taais r, will 
be to that absorbed by the dilatation of the re-entered muss 

m — r, as r log — to — (m — r} log ~. Their difference or 

log -j ( - ) (~) [■ may therefore represent the change of 
tempca-ature by the true scale, or the heat evolved by a mau of 
air=l, when its den^ty is increased from unit ^ l~l 

I - y. But the mixed mass is m, and, therefore, the rise in its 

temperature on the same scale, is - log if — } (~) f^ 

Hence, i the rise of temperature in the mass m, reckoned on 
the common scale, is equal to what any mass of tar at the tem- 
perature r would undergo by increasing its density from unit 

to - { - )"■ = e- Wherefore, if the specific heat of air under 

a constant volume, be to that under a constant pressure, tn the 

constant ratio of 1 to 1 + x,we have i = { ( — ^ |= 



log- 
To find the value of r when the Burpl' 
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and. 



r^=z 



, therefor^ loj|- d r— d r ssr'o; or.hyp.kig -m -r^l^aftd 

g,7lrf^ ' '^^^^ ^^'^^ ^^ ^^ ^ independent of tfi WIttdfy 

and X are given, m may in every case be found, from the abpye 
formulas, or from 

, If J? = ^, and r = 071000 ? *^^ ^ = .908184 ^. livery 

value of m, but its minimum, answers to two different TaliMa of 

. r. For inst4nce, r = ^ ^ should ^ve the same value to '«i as 

* ' 1 ' ■' ■.. J 

fsfT ^- ^^ three-fourths of the air be extracted f roi^Qi a close 
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vessel, and, after the temperature has settled, one-fourth be'in- 
stantly.restored, no change of temperature should ensuel 

The law of temperature admits of a somewhat simpler inves- 
^,,^^tion than was formerly ^ven. Let t be the temperatUi^,'or 
. rather the indication on the common scale of an 4ir-thend6&ie- 
( ^r^ p the pressure, and ^ the density of the mass of tfif V^theh 
^ai^and b being constants, we have, as before, from {he* Ikwof 
...Boyle, jp = ft { (1 -^ at). Now, the specific heat under a' con- 
stant pressure being to that under a constant voliime, in tHcr in- 
verse ratio of the variations of temperature produced in these 
two different cases by equal variations in the quantities of 'U^t, 
the following expressions respectively contain all the variables 
which enter into these specific heats, relatively to the ordinary 
^aduation. 

1 ^ 1 a g , 1 __!_ O'P 

dt''~Tp' l+at' Tt^'^dp l+at • 

.:.■ which are obtained from tbe above equation, by making j? and ^ 
^(respectively to vary with ^ whilst the other is coii^staiit. The 
variations of the quantities of heat being constant, aiv),.as J^en- 



\ 



fe 
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tiooed above, the same in both terms, are oniittct), as alsu the 
asUnt linear degree of ilie coiumua scale. 

Let the leaiperalure be reckoutxi on 
AB, aa on tlie common scale of an air- 
thermamelL'r commencing at A or — 
M8° F ; and let CF be a line of such 
A nature, that every ordinate as BC 
EP, Stc. may be proportional to the 
qiecific heat of air undiT a constant 

volume, at the respective temperatures B, £, Sic. So *.at ifae 
intercepled areas will denote the correspondiug variations in 
die guautiiy uf heat under a constant vuluuie. Liu if the spe- 
cific heat of air under a constant pressure exceed that under a 

fioonaUuit vuluRie, in the constant ratio of E tu 1, and if t^ese 
ordinates be every where increased in that ratio, another line 
GI), posing through their extremiues, must be oF the snme na- 
tyte with CF, and the intercepted areas to the former as K tol. 

'"' Ag^n, let the specific heat of a mass of air under u c^nitint 
pressure be BD x 1° ; and let its temperature be raised from B 
to E under the same pressure; then the areaBDGE will denote 
the increase of heal, and EG x 1 the specific heat und^'a'con- 
stanl pressure at the temperature E. Now EG : EP : : K ; 1, 
wherefore EF x 1" is the specific heat of the dilated mass at the 
temperature E, under a constant volume. But EF X 1° WOtild 
still have been the specific heat, had the i^r under its original 
volume been raised to the temperature E ; and because EF : 
EG : : 1 : K, its specific heal at the temperature E under a con- 
stant pressure would have been EG x 1°, as before. Hence, 
the constant ratio of the specific heats renders them independent 

and -^ 
dp 

are constant quantities. It thus appears, that the above ex- 
pressions for the specific heats answering to a degree i ^m- 
mon scale, vary inversely as ^ +ati or, that e 
BD, or BC is inversely as AB, which is the % 
perty of the hyperbola; and, therefore, CP ' 
hyperbolas, having A for their centre, and AJE 
^~~p Itfve, then, without going through the } 



of the actuol density or pressure, and, therefore 
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ing a partial differentia] equation, arrived at the same construe* 
tion as was used on page 887, vd. i., and which represents the 
relation between the common and true scales of temperature, 
viz. that when the variations cm the latter are uniform, those oil 
the former follow a geometrical progression. 



On the Detection of Arsenic in cmcs of Poiswiing, By J. L. 
BsazELius. 

XN cases of poisoning with arsenic, the individual may have > 
taken the deadly pcnson either in the pulverulent form, or in a 
state of solution. In the first case, we can almost always detect 
viable particles of arsenic in the contents of the stomach, or on 
the inner coat of the stomach, where they are distinguished by ' 
dark red spots, on which they are to be looked for. The na- 
ture of these particles, although much under the one-tenth of i^ 
grain in weight, may be ascertained with great care and perfect ' 
certainty by the process or test of reduction. The following 
method I employ in the use of this test :— A glass tube, from 
one-tenth to one-seventh of an inch in diameter, is drawn out, at 
one extremity, into a fine point, from two to three inches in 
length, which ought not to be wider internally than the thickness 
of a coarse knitting needle, and is then hermetically closed at the 
extremity. 

The particle of arsenic (even the one-hundredtb paTt of a grain 
in weight is more than is necessary), is moved upwards to a, and 
covered with charcoal powder, which has been previously exposed 
to the flame of the blowpipe, to drive off any moisture it might 
contain, to b. The tube is then brought, in a horizontal position, 
into the flame of a spirit of wine lamp ; and in such a way, that a, 
where the grain of arsenic lies, remains beyond the flame. As 
soon as the charcoal at b is heated to redness, a is brought into, 
the flame, by which the arsenious acid is converted into gas ; • 
and, during its passage through the glowing charcoal, is reduced. - *' ' 
The metallic arsenic is condensed in the small tube, at the line 
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where it is beyond the flame» in the shape of a shining, dark me- 
tallic lingy which, by gentle heaUng, can be driven farther for* 
ward ; and thus more is accumulated, by which it acquires a 
higher lustre. The small diameter of the tube prevents all dr- 
culation of air, so that no part of the metal is reduced. It only 
remains to determine th^ arsenic by its smell. This i6 effected, 
if we cut the tube between the charcoal and the metal, then heat 
it gently in the place where the metal rests, while we hold our 
nose over it but at a little distance. 

The second case occurs, when no visible grains of arsenic are 
present, as in tliose instances where death has been caused either 
by solution of arsenic, or by finely pounded arsenious acid. 
When the poisoning has been caused by the solution of arsenic, 
it is often impossible to detect the arsenic, because, the solution 
has been carried off before death. If, however, some portion 
of it still remains, it is discovered by heating tlie contents of the 
stomach, at a boiling heat, with caustic }X)tash, and then with 
muriatic acid. The filtered fluid is reduced, by evaporation, to 
a smaller volume ; and, if necessary, again filtered, and then a 
stream of sulphuretted hydrogen passed through it. The fluid 
is now heated, to cause the precipitate to collect, or evaporated, 
if it does not subside until it does, and then filtered *. If the 
quantity of precipitate is so small that it cannot be mechanical- 
ly removed from the filter, it, must be removed from the paper 
by means of caustic ammonia, and the fluid evaporated in a 
watch-glass. The sulpliuret of* arsenic can be oxidized in twa 
ways : either it is dissolved in a little aqua regia, until all the ar- 
senic is converted into arsenic acid, the fluid freed from sul- 
phur, dried by a gentle heat, then the residuum dissolved in a 
drop of water, and supersaturated with lime-water : Or, bet- 
ter, we mix the sulphuret of arsenic with saltpetre and defla- 
grate the mixture at the end of a hermetically sealed glass-tube. 
We first melt a litde saltpetre in the tube, and then gradually 




* If the quantity of arsenic is very small, the fluid be|g^^i|^Uow, with- 
out precipitation ; but if it is then evaporated, the mliJIniiet ^' ^Wsii ic falls 
in proportion as the add concentrates durixw evtaaaUffi^ fluid W 

comes yellow, without any precipitation of sulphuvet'lgttjk -iiig i 

evaporation, it cannot be considered as a sign of the pveiBHI^ Th 

colour almost always occurs when the fluid contains nitric arl * 

to the state of nitrous add, colours the dissolved ammal su) 
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drop into it snail portioas of the mixture, which burn witfaoot 
deflagrating, when too little saltpetre is not used. The mass is 
dissolved in some drops, or in as small a quantity of water m 
paniUe, dicn lime-water added m excess, and bested taboilkig, 
by which the arseniate of lime is niore easily collected isnd wasbed* 
The predpitate is collected, mixed with fresh burned chaiooal 
powder, and put into a glass tube of the following form ; 

h a ■ 




so that the mixture comes to lie at a. The tube is fint gently 
heated to drive off any moisture the mixture may have ab- 
sorbed, and then the under part of a is kept in the flame of the 
blowpipe until the glass begins to melt. The arsenic is now re* 
duced and collected in the neck 6, where it is spread over so 
small a surface that the smallest quantity may be detected. One- 
tenth of a grain of sulphuret of arsenic is sufiicient to afford a 
satisfactory and decisive reduction test Even the arseniate of 
lime, which is obtained from one-sixth part of a grain of sul- 
phuret Qf arsenic, can, if carefully collected, serve for three dif- 
ferent reduction tests *. 

In using these delicate tests, we must b6 sure that our re- 
agents contain no arsenic. All the sulphuric acid which is not 
obtained from volcanic sulphur, but either from the sulphur from 
iron-pyrites, or immediately from iron-pyrites, contains arsenic, 
and affords, when it dissolves zinc or iron, an arseniuretted hy- 
drogen gas. If the same acid is used in the preparaticm of sul- 
phuretted hydrogen gas, we have to dread a mixture of arseniu- 
retted hydrogen gas with the sulphuretted hydrogen gas, by 

* The following more simple mode of obtaining metallic arsenic ftota sul- 
phuret of arsenic has been lately proposed by Berzelius. A very gmall por- 
tion of sulphuret of arsenic is introduced into a tube, like that on page 888;, 
and brought up to a. Then a piece of steel piano-forte wire (No. 11.), an inch 
in length, is inserted into the tube, so fSu: as the surface of the sulphuret. The 
steel-wire is next to be heated in a spirit of wine lamp, and the heat gradually 
raised in such a manner that the sulphuret, in the state of vapour, passes along 
the sur&ce of the glowing iron. In this way, sulphuret of iron, and subUmed 
metallic arsenic, are obtained. The operation ought to be conducted slowly. 
Shavings of iron will not answer, because the arsenic combines with Hicm, 
without any sublimation. ' 
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which the precipitation of an arseniated sulplmr may take 
place, because the hydrogen of both in the test-fluids becomes 
oxidized by means of the air. .. The muriatic acid obtained by 
means of snch.a sulphuric acidi contains also araenie* **MVeva^ 
fberrfare use, in such experiments, distilled sulphuric acid, but 
not until we haye previously tested it by means of sulphuretted 
hydrogen for arsenic. The same applies to the muriatic acid 
used in such experiments. In all cases of this kind we cannot 
use too much caution. 

The reduction-test r^ the only certain one. and it renders all 
others superfluous. If this does not succeed, the result is al« 
ways unsatisfactory. Even tlie garlick arsenical smell so much 
depended on, is not to be trusted without actual reduction, as 
such a smell is sometimes evolved from the animal matter from the 
stomach* We may conclude by remarking, that no chemist or 
medical man can conscientiously and legally appear in a public 
court, as an evidence in such a case, without he has actually 
himself taken the contents from the stomach, or has hod them 
sent to him, under proper seals, by a trust^worthy medical man, 
who declares on oath that he has taken the same from the sto- 
mach *. 



On a Chemical Composition of Zinkenite and Jamesoniie. By 
H. Rose, Member of the Royal Academy of Berlin. And 
Description and Analysis of PyrocMore^ a new Mineral. 
By F. WoHLKB. 

I. On the Chemical composUiofi of Zinkenite and Jamesoniie. 

X HE Zinkenite, in its chemical composition, approaches more 
nearly to Jamcsonite and red silver, than to any otHer minenils. 
I found it to contain the following constituent parts : Sulj^w 



* From the great delicacy of the reduction-test, it is eyident that ( 
. minute portions of arsenic may be detected. This being the case^ die 
is entitled to demand of the chemi&t or medical man, on examination, iH 
or not he can prove that the articles of food, used by the deceased, c 
contain minute portions of arsenic. Bread, for instance, is 8omeniii0 
terated with alum ; alum is prepared, at times, from aluminous men 
luining iron-pyrites ; and iron-pyrites, as mentioned by Berzelii 
- arsenic This view might be fiirthcr illustrated.— >Eo. 

-f In the third analysis, the quantity of sulphur could not bc 
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S4& Mr Wohl» on Pyrochlore^ a new Mmerai Specks. 

S2.fi8, lead 81.84s antimony 44.39, copper 0.42 ±: ^M. The 
Jameaonite, like the zinkenite, oonnsts principally of sulphate 
of antimony and sulphate of lead, but in diffi^nt proportioii& 
Three analyses of Jamesonite afforded the following results : 

FWtt 
(Sulphur, - • 32.15 

Lead, - 40.75 

Lead, with traces of iron and jzinc. 
Copper,- - - 0.13 

Iron, - - 2.30 

Antimonjr, . . 34.40 

84.40 parts of antimony in the first analysis, combined with 
\%&t parts of sulphur, to form the sulphuret of antimony, qind 
40.75 parts of lead, with 6.83 parts of sulphur, to form sulphu- 
ret of lead. The excess of sulphur, ^.95 parts, is nearly suffix 
cient to form, vdth the iron, sulphuret of iron. Although the 
quantity of sulphuret of iron in Jamesonite is considerable, Ij^ 
sttll ccmsider it as accidental, because neither iron nor lead/ in the 
oxidated or sulphuretted state, combine together; the crystal- ,. 
Used Fahlerz, for example, in which sulf^uret of iron occurs^ *. 
never contains sulphuret of lead, even when the tetrahedrons of 
Fahlerz are imbedded in lead-glance. The true composition of 
Jamesonite may be expressed by the formula 3Pi S'* + 4S& S"* ; 
the sulphuret of antimony in it containing double the quantity . 
of sulphur, as the sulphuret of lead. 

II. On Pyrochhre^ a new mineral species. 

Pyrochlore occurs in the neighbourhood of Friederich- 

schweLrn in Norway, in zircon-syenite, where it was first founcjl. 

by Dr Tank. Dr Wohler, during his journey with Berzeliua .., 

and Brongniart, met with this mineral near to Laurvig^in veins 

m zircon-syenite. Berzelius proposes to name it Pyrochl&rey m, . 

order to distinguish it from Polymignitef which,' before the l^lpw- 

pipe, retains its black colour, while the pyrochlore becomes ycsj* 1 

low. Its eolour is reddish-brown, like brown titanite, and en 1 

the fresh fracture appears almost black : — ^in^thin splinters^ la 

translucent ; in thicker pieces opaque. It crystallises in r^g^Jiftt 

octahedrons. It is generally imbedded in felspar, sometime in 

Elaolite. Its specific gravity = 4.206 — 4.216,-«-£a^. It . 

scratches fluor-spar, but is scratched by felspar. Its streak is 

2 
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brown. The fracture is conclioidal, without way trace of clea- 
vage. The surface of the crystal is shining and smooth, but 
the ffscture surface splendent ; and lustre between vitreous and 
resiDous. Its constituent parts are as follows : Titanic acid 
62.76, lime 13.85, oxide of uranium 5.16, oxide of cerium 6.80, 
oxideofmanganeseS.76, oxide of iron «.16, oxide of zinc 0.61, 
water 4.90, fluoric acid, quantity not determined, magnesia a 
trace, = 97.S0. 



The Law of tht PreiervtUitm of Species, tUuslrated by ike Phe- 
nomena of the Seed of the SHpa pennata. By Mr John Mac- 
vicAK, Lecturer on Natural History inSt Andrew's. (With 
a Plate.) Communicated by the Author. 

.ixLTHOUGU it cannot be stud that the primary object of nature, 
in reference to a species, is to prevent its destruction, yet its ex- 
istence is an essential condition to that end, whatever it may be, 
and accordingly, nowhere do we observe a more admirable me- 
chanism, than in those organs which are most eminently conserva^ 
tive or reproductive. The general law by which their devclope- 
ment and efSdency are r^ulated, may perhaps be thus stated, 
that, in proportion as the causes operating to destroy a species 
increase, so also do the organs or Jimctiotts operating to pre- 
serve it. 

Thus, as we descend the scale of animated beings, the succes- 
fflve species become more and more restricted in th«r faculties, 
their cunning, or swiftness, or force, by which they may meet 
thdr enemies, the number of -which is also increased, or 
in those resources by which 'they may survive the violent 
action of the elements, which beat upon their more minute 
and wmple structures, aa n 'is boisterously, as upon 

the more perfect animslsi ' ' ity to destruction, then, 

becomes greater aawe''44l ; to countcrbnlancc this, 

we find that, injAi^|||lfi| r which has bccti stutcil, tin- 

very ^egrada' 1 . ciimes suliservii'iit to ihoir 



'*is 'iiution of syinpallii 

life of flltfM ^ .'h']icndent ol' pani 
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juries, and a tenacity is imparted to it, which would even be 
ridiculous in the higher animals. Thus, it is very absurd to 
think of a man continuing to live after his head bad been cut 
off; yet low in the scale, we find many species which^ when deca- 
pitated, can serve themselves with new heads, as e£Scient as tbo^ 
of which they had been deprived, and scarcely differing from 
them, but in their paler complexion. Of this circumstance Jdr 
Dalyel availed himself, in his very interesting investigatkm 'of 
the Planarise. For when he wished to know how many eyes 
the Flanaria nigra possessed, not being able to distinguish them 
on account of the black colour of the animal, he decapitated seve- 
ral, and was then able to count the eyes in the pale reproduced 
beads. As to legs, the amputation of one of which without sur- 
gical aid, would prove inevitably fatal to a man, there are many 
animals which seem to part with them without much inconveii^ 
ence ; while there are others (as the crabs), which, according lo 
recent observations, seem to scorn the possesion of a leg when ifr> 
jured, casting it triumphantly from them. 

If we descend still farther among animals still more beset bgr 
enemies and accidents, we find species which really seem to be 
" immortal under the edge of the knife,^ which to cut in piecesy 
is only to give being to so many individuals as perfect as that 
which was attacked. 

The action of the same admirable law is illustrated in the re- 
production of the race. Thus in the most perfect animals^ the 
species is divided into two groups, only one of which is capriik 
of producing offspring. As we descend, this bisexual character 
is obliterated, and every individual, often without the presence 
of another, acquires this power. Still lower, not only do we 
find each animal provided with a specific apparatus for diis pur- 
pose, but the same end accomplished in other ways also, as by 
gems and spontaneous division. 

In the vegetable economy, which runs parallel to that of ani* 
mals, we observe the same law to operate. Thus the oak, which 
cannot easily be destroyed, the individual life of which suivives 
the sweep of many ages, can only be reared from an aoom ; 
while the tender moss, which springs up among the turf beneath 
which its roots are spread, or the parasitic lichen on its trank 
and branches, the lives of which are subject to a multitude of 
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acudentE; may be propagated Imth by sporules produted in pro- 
per eeedvcssels, by germs and otherwise. 

But besides this beautifid law, the action of which may be 
distinctly recognised, preserving the species of organised beings 
in existence, notwithstanding the perpetual destruction which 
they wage against each other ; we are able to observe the traces 
of another no less beautiful, that, in proportion as a species is 
laefid in the economy of nature, so are the developement and ef- 
Scictuy of the organs andjiinctiona that effect Us diffiision. 

This might be inferred a priori, from what we know of the 
attributes of the Creator, and the analogy of his works. This, 
however, is a mode of reasoning not admitted in Natural History, 
in which a law must only be framed, as a generalised statement 
of a number of observed phenomena, tending to a common pur- 
pose. But that such a law exists we observe many traces of evi- 
dence. Thus there is no tribe of plants more eminently useful 
in the economy of nature than the grasses, the foliage and seeds 
of which supply the first necessaries of life, not only to man but 
to a multitude of the inferior animals. And, perhaps, in no tribe 
equally highly organised, do we observe the same tenacity of 
life, or the same economy and care in the reproductive organs, 
to avoid the introduction of parts that might be easily injured, 
and so prevent a successful fructification. 

In the grasses, the delicate coloured flower that gives so much 

beauty to most other tribes, is replaced by concave husks, which 

are not only most hardy, but so situated that the weather can 

scarcely penetrate to injure the essential organs within. BcHdes 

this, the peculiar structure of the embryo, which ad""'*" of a 

number of stems from one seed, might he mentionet^ 

albumen, &c. But 1 proceed to describe, and i 

suffice, the beautiful structure of the awn exhi 

of this family, which effects the iutruductio 

the soil so wonderfully, that I cannot sAtif 

miration. 

The Stipa pennata ii> a most elegant spcv 

though not a native of Scotland, thrives lu) 

border. Its seed is closely invested by the 

which consists of jwo huslis, a larger a 

of which overlap ^ ^dges of the li 
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envelopes it. Thus the strong outer covering of the seed is pro- 
duced below into a very sharp ri^d spine ; and terminated above 
by a long awn, which is articulated to its summit. Originating 
near die base, and proceeding up certain ridges on this the invest- 
ing valve chiefly, are hues of stiff hairs pointing upwards. The 
awn, when fully developed, is about thirty times the Jengtb of the 
seed, or about fourteen inches. It is round, tapering and jdumose, 
with the excepdcm of about three inches at the base, which are 
compressed, longitudinally sulcated, and without heirs. 

The seed, therefore, and its appendages, possess a structure 
such as is imitated in a barbed and feathered arrow^ which is so 
well calculated to find its way into the ground in a vertical di- 
rection. Many seeds, however, possess a similar structure, and 
it is not this which gives to the awn of the sUpa its most striking 
peculiarity. It is a change which takes place upon the awn, 
after it has left the plant that produced it. When it has fiallen 
from the parent plant, it enters the soil vertically, and in a few 
hours the base and sulcated part of the awn becomes twisted, 
and the feathered portion becomes horizontal. In consiequence 
of which, it is blown round by the autumn winds like a vane, 
and every turn screws it farther down into the earth ; for the 
hollows and ridges which, when it remained upon the plant,. were 
only longitudinal sulci, have now given rise to the hoUows and ele- 
vations, in a word, to the threads of a screw. Thus it is moved 
dpwn, and whatever is gained, is prevented from beiDg undone 
by a reverse motion of the vane, in consequence ci the stiff hairs 
upon the glume which act as barbs. 

When it has been thus worked down into the moist soil, into 
the situation most favourable for germinating, the attachment be- 
tween the awn and seed is dissolved ; for having drawn up many 
when they were- in this condition, I have invariably procured the 
awn only, and never, by any chance, the seed. Such appears to be 
the function of the ^^ spiral articulated deciduous awn ^ of this 
interesting species *. ' 



* The seeds of the Stipse often occasion great inconyeauence ^od tnmUe 
to travellers, and even to the domestic cattle of the districts where they gro^. 
This fact is well stated in the following notice by Mr ItaspaiL-»£D. 

*^ On the morbid accidents to tohkh animah are exposed by the seeds qf Siipd mm. 
naiti tmd Ai|NiMk— It is known that the husks-v ^us Stipa tenniBate 
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The accompanying drawing represents the seed and its ap- 
pendages, more or less magnified. 

Explanation of the Figures in Plate L 

.Fig . 6. The two teIvcb <tf the gluoraoeous perianth, with the stiff hairs, 
the spine and articulated awn. 

7. The grain, with part of the skin torn at the base, to shew the 
atbnmen, of which neariy the whole is composed, the cotyledon 
and the embryo. 

8. The seed, with a fourth part of the awn, to shew its form when 
ready to separate from the spike. 

9. The same, as it appeal's some houi's after separation. 






Account of the Observations and Eocperhnents made on the 
Ditimal Variation and Intensitj^ qfilie Magnetic NeediCy by 

. Captain Parry ^ Lieutenant Foster ^ and Lieutenant Ross, in 
Captain Pairrifs Third Voyage^ mth Remarks and lUu^rc^ 
iions. By Pexsa Ba&low, F. R. S. Mem. q£ the lu^ri^ 
Academy of St Petersburgh, &c. (With a Pkte.) Com« 
municated by die Autbcnr. 

xIlS the' experiments referred to in the bead of this article were 
performed under such extraordinary advantages of locality^ of 
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at the base in a reversed cone, which is veiy sharp, and covered with stiff hairs 
directed up?rai^ so that when the point penetrates into any substance, the 
hairs not only prevent it from coming out, but contribute to make it go 
deeper. M. Desfontaines, in his FloraAtlantica, and M. Jjamarck in the £ncy- 
clopedie, have pointed out the inconveniences to which a seed so oiganised sub- 
jects travellers passing over the fields of Barbary, Greece, and Portugal, at 
the time of ripening of the stipas^ The seed penetrates into their clothes, 
and sooner or latter disconveniences them in a high degree, by produc- 
ing scratches of various depths upon the sdcin. A great mortality of the 
cattle, which took place in 1883, in the neighbourhood of the 
Berczel in Hungary, afirorde<i' an opportunity to the Professors 
Royal University of Pesth, of making known' a still more singular 
duced by these seeds. It was found that the seeds of the stipas,. 
in the pasture grounds of Berczel, stuck to the wool of the she^# 
into the skin, and even made their way to the internal organs, 
a great number o f these 8 fafifia^,|^fe were found in the vicinity of 
and in the peritoii^-,.,^, "^ . . l i t^'nniiiir d between the eye and .1. 
had tlie appeanuuitf^ ..^ As tbeae gnsaes occur in o.l - - 
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instruments, and of observers, they cannot fail to be hi^ily in- 
teresting to every one who has paid attention to this curious 
and important branch of natural philosophy. With regard to 
locality, no place could have been more admirably situated than 
Port Bowen, in latitude 73° W N., longitude 88° 54' W., with 
a dip of 88° 1', and consequently within a very short distance 
of the magnetic pole, and yet sufficiently remote to leave to the 
needles a natural directive power, which they would in all pro- 
bability have lost, had the approximation to the Pole been much 
greater. With regard to instruments, every thing that could be 
effected by the skill of the most distinguished artists in London, 
was liberally supplied to the expedition by the Government ; and 
as observers, it is sufficient to mention only the names of Parry 
and Foster, as they cannot fail to inspire us with every possible 
confidence, both with respect to the accuracy of the observations, 
and to the most careful and unbiassed registry of the results. It 
is but fair, however, to state, that these two distinguished indi- 
viduals alone, would not have been able, with all the zeal they 
are known to possess, to have obtained such a series of results 
as those to which we are now referring. It was necessary for 
this that they should be seconded by the cordial assistance and 
co-operation of the other officers of the expedition. This assist- 
ance was cheerfully given ; and it is acknowledged in the most 
handsome and liberal terms by the authors of the memoir in 
which these experiments' are recorded, and which has been re- 
cently published as a separate part of the Transactions of the 
Royal Society for 1826. 

The experiments commenced about the 10th of December 
1824s and were continued to the end of May 1825 ; and, when 
we consider that, for a considerable part of this time, * the sun 
was below the horizon, — that the thermometer was sometimes 
40° below zero, — that the place of observation, a snow house^ 



em parts of Europe, the above fact ought to fix the attention of the agricul- 
turists of those countries. The stipse do not furnish good fodder, and the 
meadows would lose nothing by their absence. If they could not be extirpa- 
ted all at once, the flowers are surmounted by an awn upwards of a foot lotog, ' 
by which they might easily be plucked off, be&re detaching themselves spohtit- 
neously. Should a seed happen to have buried itself in the substance of tfae~ 
skin, it would require to be extracted '^""^^ ordinary means, for accident^ 



t>f this kind are not to be remedied by a mW^^ 'Yicj&^p^-i.treatment*' 
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was St a distance from the ships, in onW that the needles should 
be out of the influence of the iron mi board ; and that, not- 
withstanding these obstacles, the needles were carefully watch- 
ed, the experiment^ perfcvmed, and the results carefully r^B- 
tated every hour, and frequently oftener, during this whole pe- 
riod ; we shall fed convinced, that more than common exertions 
were made, and more than usual interest must have been excit- 
ed, in tbe pursuit <^ these curious and valuable experiments ; 
and, if we add to this, that these energies and these means were 
employed in a situation where Nature has placed her great depot 
of magnetic powers, and where every phenomenon of this kind 
is exhibited oa the grandest scale, we shall then, and not till 
then, auffidently i^preciate the value of these interesting and 
important results. 

With this feeling, I have thought that a brief abstract of 
these experiments would be acceptable to many of the readers 
of the Edinbui^h Journal, particularly to those who have mit 
the opportunity of consulting tbe original memoir ; and I have 
■Qoordingly, in the following pages, endeavoured to convey 
wJlhin the least compass, a general view of the subject, and have 
ventured also upon one or two illustrations of some of the theo- 
retical p(»nts touched upon by the authors of the papers in 
question. 

The first of the magnetic articles ia by Lieutenant Foster, from 
^hidi it appears, that, previous to his leavinf; England, he had de- 
termined upon making a aeries of observationa on the daily varia- 
tion of the magn^c needle, when any opportunity olTered of so do- 
ing ; and the 6rat occurred at Whale FiBh Islands, during the time 
of tran8-B)iippinf; the stores from the transport which had accom- 
panied the expedition to that place. I'he tinie employed in these 
experiments was only three days, consequently the results are not so 
certain as we could wish ; but it is satisfactory to find, that the few 
facts which were obtained agree remarkably well with each other, 
both as to quantity and to the time of the day when the variation 
was the greatest westerly, — the least westerly variation, l 

mum of easterly variation, occurred during the night, n.._ . , 

observed. The greatest daily variation westerly was 23-, an^ 
occurred at l"* IC p. m., at which lime the tun mas mat fty a 
the mean variation being 70° 2' W., and dip 82° 53' W. I 
portant remark, distinguished above by italics, seems to hovn 
strong incitement to Lieutenant Foster to prosecute the 1 
again on a larger scale the next favourable opportuni^, wbL_ 
not occur till the ships were laid up for the winter at Tort P 
At this place, as we nave already stated, the esperimmti w 
gun on the 10th of December 1824, on one needU «^^. 
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coarse, of this months however^ the varied ^ phenomena whidi this 
one exhi5it6d> while every thing besides appeared to partake of the 
stillness and monotony of this dreary region where it was posited^ 
excited that degree of interest amongst the officers of the expedi- 
tion which we have endeavoured to describe ; and with the new 
year commenced a much more extended series of experiments on 
the daily variation, the variation of intensity, and, in fact, of. the 
whole series of which it is intended to give a general ontline in the 
subsequent pages. ^ 

The detail of the daily variation experiments forms the second of 
these articles. After describing the needles employed, marked 
No. 1. and S., and a third, employed exclusively for determining the 
changes of intensity; and also acknowledging the assistance of 
Lieutenants Sherer» Ross, Messrs Crozier, Richards, and Head, as 
also that of Mr Hooper for the delineation of a very accurate dia- 
gram*, offering a grapnical^'exhibition of the several changes ; the au- 
Uiors psQoceed to take a «oA of general review of their results, as fol- 
lows : 

'' Soon after the observations were commenced, it was ascertain- 
ed that, twice in every four and twenty hours, the needled moved 
past a certain point, which may be denominated the aero, ac mean 
magnetic meridian ; a fact which was first rendered clearly apparent 
from the accompanying diagrams, already mentioned, by which it 
appears, that, in every instance^except one, both needles every day 
passed the line in question^ On a single day, February 24^, the 
needle No. 2. did not arrive at it during its eastern motion. 

" The means of the times of the needle passing this zero, as de- 
duced from four months' continued observations, is 6 hours 15 mi- 
nutes ▲, M., and 4 hours 37 minutes p. m., the mean time in each 
month being as follows : 



1825, 


A« M« 


p. M. 


January, 


6 hours 00 min. 


4 hours 00 min 


February, 


6 30 


4 00 


March, 


5 30 


5 00 


April, 


7 00 


5 30 



6 15 4 37 

^ To avoid the insertion of many useless figures in the tables, the 
resulting amount of easterfy or tvesterfy deflection on each side of the 
zero has been computed- 

The maximum westerly variation at Port Bowen, appears from 
these observations generally to have occurred between the hours of 
10^ ▲. M. and ]>" p. Iff., the mean result of 120 days' observations 
being 11** 49™ a. m. The minimum westerly variation, or the 
greatest deflection of the north end of the needle to the eastward, 
took place between 8^ p. m. and 2^ a. m., the mean time deduced 
as above being 10** 1" p. m. 



* In order to give an idea of this diagram, we have given a sketch of it in Plate 
v., for six days, viz. from the 20th to the t6th of March, 
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In 3 few instanceG the njasimtim deflection of the needle to die 
westward occurred as early as 8" a. m., and as late as 3'' r. m. ; and, 
in the like manner, the greatest deBection eRstward took pince nt S** 
and 3** p. m., on some few occasions. In idl these anraniilouB cascs, 
however, it was remarked, fVom simultaneous ohsi'rvatiaiis on the 
times of vibration of a suspended horizontal needle, that these irre- 
gularities were evidently due to an extraordinary alteration in its 
rntmsity, which produced a deflection contrary to the regular order 
of the motion of the needle. 

The diumat change of direction appears, by these obMrrations, 
to have been seldom less thau one uegree, and sonaetimes to have 
anMMmted to Rive, six, and even seven degrees ', nnd there can t>e no 
doubt, that the diange.i in this amount were moiw or less <lu« to the 
position or influence of the sun, and probably of the moon, on (he 
terrestrial magnetic sphere ; but the particular law of this InHuence 
is a question of great delicacy, and of intricate researcti, and will be 
best left to the investigations of those who ore theoretically conver- 
sant with these subjects. 

Afler these general observations, the tables to which they allude 
follow ; these^ however, occnpy forty qiuuto pages, and, of course, 
we can only attempt a general explanation of them ; they are given ( 
under the following title. I 

" Tables, shewing the observe<l daily variations of the horizontal 
needle, from 10th December to 31st December 182i ; and from Ist 
January to 31st May 182.5, at Port Bowen. Lnt 73° l-f N., long. 
88° 54' W. Mean dip 88° 1'.4 N., and mean variation 124- W." 

After ist January, when the general series commenced, these ta- 
bles exhibit the deflection of the two needles No. 1. and No. 2. for 
every hour, and frequently intermediate observations, to the end of 
the series, with the registered temperature at the moment of obser- 
vation ', but, as I have alretidy observed, they are too exteneive to al* 
low us to attempt a regular detail of them. 

Lieutenant Foster has, however, in a subsequent article, given a 
general abstract of the five months' observations, and this, by a lit- 
tle farther abridgment, will reduce them to such a compass, as to 
allow of their being inserted in the pages of the Journal. Here we 
have given only the greatest amount of the daily variations for every 
day, and the hours and minute when the needle had its greatest and 
least westerly bearing ; or the time of maximum westerly and eas- 
terly variations j the temperature at tliose times ; tlie sb>»»" •>(■ the 
winds and weather, witi) a column, olio indicating whff 'j- 

rorse boreales were, or were not, visible. These t& 
ciently intelligible, with one remark, namely, tl 
marked A. M., the hours sometimes exceed twelve^ 
fore, to have fallen in a column marked P. M. j li 

we have preferred the above notation, which will ■■ 

indicate the hours since midnight. The same oeciu> 
of maximum easterly bearings, marked P. M. Hef. 
cates the hour, &c. past noon. 
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ABSTRACT of the Daify Variation Experiments on Magnetic Needle 
No. %fron^ Jantiary 1. to May 31. 1825. 
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Ab*traei of Experimeitit, — continued. 
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Abitracl of Expfrimenf*,— continued. 
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2 12 
13 


2 U 
23S 


+"i 


+ 17 

— 






...*A.«.fine,p.«.hazy 

N. : cloudy. ' 


Mean, 


11 13 


11 13 


2.52.44 


— lO.B 


— 10.8 
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TimBof Maiiinum. 




'-"«—- 






WeBRlT 


EUlHlT 


WMKrty 




Dil* 


r^- 


rr- 


vMlKion. 


sr.- 


s.- 


Au«™. 


Prev.iUngWlBd«Hid 


*.M. 






A.R. 


AIB. 






H, 














12 3 


10 3 


I'ss' 


+ 11° 


+ 3° 


Not vis. 


W.;lui2j,«mflUanow. 


2 


14 4 


11 53 


1 S4j 


9 








E. i squally. 


3 


S 33 


14 10 


1 43 










SW. ; much drift. 


4 


13 ID 


5 33 


fi 10 


13 








... tloudj, with drift- 




13 3 


12 3 


4 58 


9 








E. ; fine and clear. 


6 

7 


13 S 
13 29 


ID 30 
14 11 


5 43i 


20 








W. ; hazy. 

E. ; doudv. 


8 


13 28 


14 


4 45i 


21 








... hazy. [snow. 


9 


13 2 


U 30 


4 23 


25 








W. ; hazy, constant 


10 
11 


13 2 


14 6 
12 2 


2 434 
1 59J 


9 








do. du. 
... do. do. 


la 


13 30 


13 


3 18i 


15 








do. do. 


13 


13 33 




4 59 


21 








do. do. 


u 


6 2 


12 2 


2 36 


9 










IS 


15 2 


13 15 


1 34i 


33 








... do. do. 


16 


U 20 


9 3 


3 4Ii 


22 








N.; do. do. 


17 


15 4 


U 


3 42 


27 








NE, i do. do. 


18 


6 


3 3 


3 33 


27 








N. i du. do. 


19 


J4 32 


14 4 


4 52 


22 








E. i do. do. 




11 


9 6 


4 40 


31 








... cloudy. 




13 


17 


4 60 










... do. 


22 


It) 32 


2 4 


3 58 


20 








... liiHit cluuda. 


23 


13 35 


14 2 


4 3(i 


18 








N.; small anow. 


24 


9 38 


IS 2 


4 10 


19 








Calm ; very fine and 


35 


11 3 


14 33 


3 66 


25 








N.i overcast, [clear. 


2li 


12 2 


14 3 


3 58i 










... cloudy. 


27 


12 














Hazy, with drift. 


SR 


12 4 


111" 


z"i\ 


33 


20 






W.i'do. do. 


39 


12 3 


1 


1 11 


27 








8E. J cloudy. 


30 


13 13 


14 33 


6 [3 


38 


27 






ESE. ; do. 


31 


U 2 


U 34 


3 41) 


35 


25 






fine. 


Mean, 


12 25 


11 19 


3 44 


18.2 


I4.B 







It may Tie well to draw the general monthly mean results fr»n the 
preceding Table, under one head, as follows 

















































VKl.tl!in. 




A.M. 


P.M. 




H. 


U. 








11 46 


10 50 


1 37 


- 29i 




11 46 


11 23 






March, 


11 26 


10 43 


2 14 


-28i 


'£>. 




11 13 


2 52 




IS S5 


11 16 


3 44 


+ 161 



and iniensihf of the Magnetic Needle. 



vn 



The above is a general mean view of these curious observations, 
and the following Table contains the mean results of the experi- 
ments on intensity. A needle, as we have stated, was kept specific 
cally for the intensity experiments. These were made and regis- 
tered every hour, by noting the time the needle reauired to make 
60 vibrations ; and the following Table is a genenu mean for the 
same hour for all the days in eadi month. It should be observed, 
however, that, on the 1st of May, for some reason not stated, the 
needle was magnetized. The general mean is therefore exdusive 
of May. 

MomMy and General Mean Intensities of the Horizontal Magnetic 
Needle for every Hour for Four Months, ♦ 





FSBBUARY. 


Maech. 


April. 


Mat. 


Genanl 
Mean 


HOUB* 


Mean Time 


Mean Time 


Mean Time 


Mean Time 




io perfoiui- 
iogSOvltan- 


in perfonn- 
iiig60vibra- 


in perform- 
ing 60 vibra- 


in perform- 
ing 60 vibitt- 


Independent 
of May. 




tiaoM, 


tiODS. 


tions. 


tiooic. 




A. M. 1 


1076!8 


1079^1 


1098r9 


916!4 


108&6 


2 


1073.5 


1083.1 


1100.7 




1089.4 


3 


1076.7 


1082.1 


1102.7 


930.7 


1089.1 


4 


IO8O.7 


1084.8 


1102.7 




1081.1 


5 


1082.5 


1082.8 


1101.7 


923.2 


1090.3 


6 


1082.1 


1082.4 


1105.4 




1090.6 


7 


1082.8 


1082.9 


1108.2 


922.6 


1092.6 


8 


1082.9 


1083.1 


1109.1 




1093.4 


9 


1080.9 


1084.7 


1108.1 


927.6 


1094.2 


10 


1079.5 


IO8I.7 


1107.1 




1091.4 


11 


1077.9 


1081.9 


1101.9 


923.0 


1089.0 


Noon 12 


1077.1 


1077.4 


1093.3 




1084.6 


P.M. 1 


1075.1 


1074.0 


1092.5 


914.4 


1080.5 


2 


1072.7 


1072.9 


1106.6 




1084.1 


3 


1077.9 


1076.4 


1110.2 


905.2 


1087.6 


4 


1077.4 


1073.6 


1090.9 




1080.6 


5 


1073.6 


1073.4 


1094.0 


905.4 


IO8I.7 


6 


107^5 


1072.1 


1090.7 




1078.8 


7 


1074.2 


1072.0 


1089.2 


904.4 


1079.1 


8 


107^8 


1074.0 


IO88.7 




1079.7 


9 


1075.1 


1074.5 


1091.2 


906.0 


1080.8 


10 


1073.8 


1074.8 


1092.1 




1081.3 


11 


1075.1 


1075.9 


1093.3 


911.6 


1082.3 


Midn. 12 


1076.3 


1077.1 


1096.1 


• 


1083.9 



We come now to a highly important part of these experiments^ 
and which we owe to a very happy thought of Lieutenant Foster's, 
while pursuing the two series we have endeavoured to describe ; 
and which cannot be better illustrated than by using the -^*^— '- 
own words. The article here referred to is the seventh ^ 
lume, and is entitled " A Comparison of the Diurnal ~~ 
tensity in the Dipping and Horizontal Needles at 
These are introduced by the author in the following 

* In the above Table a few errors have been detected in o'h^ 
means, and are corrected. 

JANUAEY^MABCH 1827. A C« 




5SS Mr Barlow oii the Diurnal Variation 

" These comparative observations on the intensity of the dippfng' 
and horizontal needles, were made with a particular, object in view, 
which it will be proper to explain before giving the details. 

" It was found by observation^ that the intensity of the faori^on- 
tal needle was hourly varying. This appeared by the results alr^ 
ready given ; but it was doubtful whether this variation of horizon- 
tal intensity of a needle, proceeded from an actual variati<m in-^e 
intensity of the terrestrial magnetism, or from a variatTon in the 
amount of its direction, as indicated by the dip itself. 

*' The power of the horizontal needle varying as the cosine of the 
dip, a change to the amount of a few minutes in the dip, at placed 
where it is very great, would be sufficient to explain all the varia- 
tions of intensity observed in the horizontal needle, without suppo- 
sing any change to have taken place in the intensity of the terres* 
trial magnetic force. 

" The variation in dip, however, if it did occur, was too small to 
be detected by direct observation ; and I failed also to render it sen* 
sible by the application of magnets, as stated in a former communi- 
cation. 

'^ My object, therefore, in making the experiments contained iir 
" the following table, was to ascertain, by several series of vibrations 
made with the same needle, mounted alternately as a dipping nee* 
die, and as a horizontal one,^ whether or not a corresponding varia- 
tion of intensity would manifest itself in these two positions respec- 
tively, as ought to be the case, if the diurnal changes of intensity in 
the horizontal needle proceeded from a general change of intensity 
in the terrestrial magnetic power. But, on the otlier hand, if the 
force indicated by the dipping needle should be found to remain 
constant, then it would be equally clear, that the variations of inten- 
sity in the horizontal needle proceeded from an actual change of 
dip only. • 

" As this question is of considerable importance in the theory of 
terrestrial magnetism, I regret that I had not an opportunity of 
making a more extended series of experiments of this kind ; but, as 
tar as they go, they certainly appear to indicate, that the alterations 
of intensity in the horizontal needle, are due rather to a daily change 
in the amount of the dip, than to any variation in the general inten* 
sity of the earth's magnetic force, although some change in this also 
is observable by vibrations of the dipping needle. This explanatioh 
of the cause of the change of horizontal intensity, it may be remark* ' 
ed, is consistent with the observations made in Europe, which like- 
wise shew an alteration of intensity in the horizontal needle during 
the day, but in a much less degree than, at Port Bowen. Now, if 
the variation in question really proceed from a change of dip, to the 
amount of three, four or Gwe minutes of a degree, the change of in- 
tensity in the horizontal needle will be less and less obvious, as ^e 
dip decreases ^ but if it proceed from a change in the actual inten- 
sity of the earth's magnetism, it ought to be constant in all parts of 
the world, which is contrary to observation. 

" The following are the results of these experiments. The table is 

divided into two parts ^ the first contains the observations on the 

times of vibration of the needle in its horizontal position ^ and-the 

second, those on it when used as a dipping needle. In the first oo- 

Jumn of each part, is insetted the day of the month ; in the second^ 
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the hoar and miante at which the observations were conunenced ; 
the durd oolnmn of each part contains the mean time in seeoiHli 
taken by the needle in its difierent positions, to pertbnn one hun- 
dred vibrations j and, in the fourth, is inserted the temperature of 
the needle at die time of observation. 



First Part, 




Second 


Part, 


■■ 


HoRizoHTAL Needle 


1 


HomiZONTAL 


, Needle. | 




Heantime I 








Meantime 




I83S. 


Ttmeof oom- 


inseooods 
of pofonn- 


Temp. 
Fahr. 


18SS. 


Timeofcom* 
ment. 


iniMXxmdt 
ofpfflbrm- 


Tem)v 


Feb. 




inglilOTibb 








ing lUU vlb. 

M 




H. M. 


// 


o 


Feb. 


H. M. 


« 


12. 


A.M. 6 35 


2I2a6 


—17 


12. A. M. U 58 


405.4 


-»7* 




10 54 


2127.6 


-17** 




P. M. 30 


405.7 


-174 




P.M. 1 32 


2079.9 


—17 


13. 


P. M. 3 41 


4iao 


-174 


IX 


P.M. 1 42 


2103.1 


—17 


14. 


A. M. 10 34 


408.0 


-194 




2 54 


2152.5 


-174 




P. M. 12 


406.5 


—20 


14. 


A.M. 11 21 


2088.2 


—20 




8 33 


408.4 


—22 




P.M. 1 14 


2067.7 


—20 




10 00 


409.0 


-214 




9 00 


2086.0 


—22 




11 12 


408.7 


-214 


15. 


A.M. 41 


2107.0 


—22 


16. 


A.M. 1 34 


411.1 


—22 




10 48 


2115.5 


—21 


. 


10 .32 


410.0 


—21 




P. M. 8 44 


2064.2 


—23 




11 35 


409.6 


—21 




10 29 


2071.0 


—23 




P.M. 8 9 


409.2 


—23 


16. 


A.M. 11 4 


2077.4 


-27 




9 43 


408.7 


—23 


17. 


A.M. 10 18 


2071.0 


—22 




11 15 


409.2 


—22 




11 12 


206a2 


—21 


16. 


A.M. 10 38 


409.9 


—28 




P. M. 29 


2079.5 


—20 




11 46 


409.1 


—27 


19. 


A. M. 10 18 


2092.2 


— 22i 


17. 


A. M. 9 42 

11 64 

P.M. 1 10 


409.0 
408.6 
409.0 


-^22 
—20 
—204 




" 






19. 


A. M. 10 00 


408.6 


-23 




» 








10 58 


408.1 


—22 




Mean*, 


2092.33 


—204 


Mean •, 


408.65 


-214 



^ The above results show, tbat the mean of all the observed times 
which the horizoiital needle required to make 100 vibrationsi vras 
2092.33 seconds, but that di£fereuces appear in these times amounting 
to 94hS seconds, or ihd part of the interval ; whereas, in tbe dipping 
need]e» in which the mean of the times required to perform 100 vibra- 
tions was 408.65 seconds, the greatest difference is only 57 seconds, 
<ir y'ld'part of tbe interval, which is a much less proportional change 
than the former. 

** Therefore, as has been stated, tbe change of intensity in the bori- 
aoBtal needle is due, principally, to a daily variation in the amount of 
the dip, not to a real change of intensity in tbe terrestria] mi^;netic 
fimae. * This, at least, appears to be a legitimate dedoetion fron_tbe 
p re c ed ing observations ; from which circumstance, and that of ' 
nsiatioiL in tbe direction of tbe horizontal needle, we are 
to the conception of a small variation in position of tbe 
oormponding to a revelation of tbe polar point round its 
tioB as a centre, produced by tbe action of tbe sun, on the 

* The dip of tbe needle resulting from these elemenU is ST 48' f 
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of the parts of the earth successively exposed to its inlBiueiice. Aadf 
Hioreoyery it seems by no means improbable that the ammal Tariatioft 
of the position of the magnetic pole, may ultimately be traced to the 
same universal cause. 

" I have not attempted to enter into any minute calculations on this 
subject, but I believe it will be found, that, if the radius of the circle, 
described by the pole of the general magnetic axis of the earth during 
the day, be supposed to subtend at the centre an angle of 2 or 2^ mi- 
nutes, it will reconcile, to a considerable degree of precision, nearly aB 
the observations on the daily variation of the direction, and daily change 
of intensity of the horizontal needle, made both in Europe and witi^- 
in the Arctic Circle.** 

In order to illustrate the very ingenious h3^othese6 which Lieute- 
nant Foster has thus deduced from the experiments last reported, it 
will be best to refer to Fig. 1. In this, P represents the terrestrial pole, 
M the magnetic pole of any place L, of which the dip and variatiim 
are given ; join M L, which is the magnetic meridian of the place L, 
and produce M L to /, m Q L representing the equator ; as also^ P L 
be produced to meet the equator in Q, then MLQ will be the me- 
ridian of the place L ; and from M draw Mm, perpendicular to ML I, 
Then, confining our illustrations to the time when the sun is in the 
equator, the arc Q /, converted into time, will give the time when the 
sun is on the magnetic meridian of the place L ; Q 971, converted into 
time, will give the time when the sun is perpendicular to that meridiaD, 
and, of course, from these may be readily determined the time when 
the sun is again on the magnetic meridian, and when again he is per- 
pendicular to the same ; let us, therefore, go through the necessary cal- 
culations, and see how nearly the several phenomena' which have been 
recorded, agree with the hypotheses in question. 

First, let L represent London, Lat, SrSl', dip 70*'34', Long 0^0'. 

tan 70''34' 
Here, since tan dip = 2 tan mag. lat. we have --= — ^ = 54*48' 

"IK 

mag. lat. conseq. ML = 35^2' PL = 38°29', and PLM = 24°30' 
variation. 

From these we readily find MP = 14*58^ colat. of magnetic pole, 
^and angle LPM = 67°4r = long, west of magnetic pole. In the tri- 
angle LQ^, right angled at Q, we have LQ = 5P3r, and the angles 
QL/ = 24*30', whence we find / Q = 19"38; which, converted into 
time, gives about 10^ f 0™ a. m. for the time when the sun is on the 
magnetic meridian of London ; and, in a similar manner, we find 
Q m = 55''24' equal to about 3^ 40°^ p. m., the time when the sun is 
perpendicular to the magnetic meridian of London. 

These being determined, let us proceed to a comparison of recorded 
phenomena with the hypotheses in question. Lieutenant Foster con- 
ceives, that the sun, by some influence or other, causes the magnetic 
pole M to describe, in the coiu^e of 24 houre, a little circle about the 
mea^ point M, whose diameter is about 5' or 6', the pole being- con- 
stantly deflected towards the sun. Now, first, according to tiiis sup- 
positicm, at 10^ 40™ a. m. M will be deflected towards L, the magne- 
tic colat. will be diminished, and, consequently, the dip increased ; and 
thiB increase of dip will induce a less magnetic intensity on liie hori- 
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sontal needle, and the least that ought to take place in the 24 hours, 
' and this is precisely the time that the minimum intensity is recorded 
to take place. At 10^ 40™ p. m. we ought, in Hke manner, to have 
the greatest intensity, because then the sun will be again on the meri- 
dian, but its tendency will be to increase the magnetic colat., and, con- 
eequendy, to diminish the dip. We have no distinct account of the 
intensity at this hour, but at 9^ 90™ p. m.* it is greater than at any other 
hour recorded ; we may, therefore, I conceire, fairly state this as a con- 
firmadon of die agreement of the hypotheses with obseryations on these 
<aae8 of intensity. 

Agidn, at about S^ 40™ p. m., we have seen that the sun is to the 
.west-of the magnetic meridian, the needle ought, therefore, at this hour 
to hare its greatest westerly bearing. This hour agrees very well with 
a number of recorded observations, but, in the i:ecent observations by 
Colonel Beaufoy, the maximum is said to happen at l^ 30™, at least 
tUs was the time at which he always recorded his noon observations. 
Herey therefore, is some discrepance in time ; but the motion of the 
needle is neaiiy suspended for some consideittble time about this part 
of the day, and the whole aimount is so very small, that I can by no 
means admit this as an objection to the hypotheses. It is only by a 
very great number of hourly observations that the exact time of the 
maximum can be deduced ; and where these are mo'st numerous, the 
time is variously stated from S^ to 4^ p« m. We have no good record- 
ed experiments during the night in London ; it is only generally said, 
that the motion ot the needle is less to the eastward in the night than 
to the westward in the day, and this ought to be expected from the 
liypotheses, for the sun will pass during the night 30^ farther from the 
pole than in the day, and its effects, of course, ought to be proportion- 
iiUy less. - Upon the whole, thei'efore, Lieutenant Fo6ter*s hypothesis is 

by BO means at variance with our recorded observations in London. 

•»• 

Let us now submit it to a similar test with the Port Bowcn observa- 
^ont. 




^ * ^ ?£ C^^stie's Paper on the Effect of Teinjicratuic, kc-^PhU 
Trmtu, for 1824<. 
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Here» referring to fig. 2. and repeating the calculations already indi- 
cated, we find, 

PL = 16*46' angle PLM = 124° IQ = 54°51' 
PM = 4 angle LPM = 10 23' Qm = 26 49 

The two latter, converted into time, give 3^ 4(H° p. m. for the time 
the sun is on the magnetic meridian of Port Bowen, and 1(^ 40™ a. m. 
for the time when he is perpendicular to the same. 

It b remarkable, that these times are nearly the reverse of those in 
London, and cannot, therefore, but furnish an excellent test of the hypo- 
thesis in question. According to these the needle ought to have its 
greatest westerly variation, which is, however, due to an actually eas^ 
ward potion at 10^ 40™ a. m^ and its least westerly at 10^ 40™ p. m., 
whereas the times stated from a mean of aU the observations is 11^ 49™ 
A. M. and 10^ 1™ p. M., which is as close an approximation as can be 
expected. Again, according to this calculation, the time of the sun 
traversing the magnetic meridian, when the needle ought to be found 
in its natural meridian, is 3*^ 40 p. m. and 3^ 40™ a. m. And the 
time stated of the needle passing what b called the mean daily zero b 
6^ 15™ A. M. and 4*^ 37™ p. m., and as thb time was merely an apr 
proximate assumption of the mean meridian by taking it at half the ex- 
treme range for the day, it b &r from being unsatisfactory. 

The times of greatest and least intensity of the horizontal needle act 
not so well defined as some of the other points. By referring to tibe 
table we have given, it will, however, be found to be greatest from 
about three or four o'clock afternoon to about six or seven ; and least 
at about the same hours in the morning ; and, according to what we 
have computed, these effects should have taken place at 3^ 40™ p. m. 
and A. M. precisely. 

- Upon the whole, therefore, I conceive that the experiments, obser- 
vations, and computations, are very consistent with each other, and 
afford a strong presumption in favour of the hypothesb, particularly 
when it is observed, that the illustration has been given wholly witfa^ 
reference to the sun being in the equator ; and that all the circum^ 
stances of time, &c^, will be different when the sun has either north or 
south declination, and diereby produce that kind of uncertain and variable 
results, which are so strongly marked in the general table. There can, 
moreover, be no doubt, that all the phenomena are modified by other 
circumstances, besides those of the sun's motion ; and that, althou^ 
the latter is the great primary cause, it b not the only one which is in- 
fliientbl in producing the changes we have been endeavouring to ex<- 
plain. It may be proper also to add a few words with regard to the 
amount of daily variation in different latitudes. 

Lieutenant Foster says, that he conceives a mean radius of about 
2' or 2^' for the orbit of the daily motion of the pole, will agree very 
well with the quantity of daily varbtion observed in different latitudes. 
We would, however, rather say 2^' or 3' ; and assuming this, let us 
examine how nearly the observed and computed quantities agree with 
ejBCh other. According to this, the daily variations at the n^agnotic 
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vqaotM, will be S* or 6'. Id London, Uw m^netic colalitude being' 
35* IS*, h OD^t to be iboDt 13' w 15' ; at Port Bowen, 1° 52", or 
S° IS*, anwlucli quaatibes are very conusteat with obaemdonB at 
tboee places. 

AgaiOtUIMowafroai the hypotbesia, that the daily Tariation ouglitto 
be mndigmter, and tbe change of daily intenBity also greater in onrfae- 
nuphcfc, while the son baa northern declination, than when hia declina- 
tion ia south, or than when be is in the equator ; because he wilt then 
^ipnMch so nnich nearer the magnetic p<^ than in the latter caaes ; 
mi, in whatever way the influence takes place, we may expect it to be 
greatest when its action ii most direct : this circumstance is also fully 
Gonfinned by obeemtion. 

There is, bowerer, one point, and only one that I am aware of, that 
haa the appeannce of being i^poeed to the tbeiwy we are examining, 
and this in candour onght to be stated. It is this, that although we 
oogfat to find, as we really do, a greater change in the daily intenaitiea, . 
aa the mn adrances to the north, yet the mean daily intensity on^t to - 
be nearly the sanw ; whereas, by referring to our tables, it will be 
found to be constantly decreasing, from the Ist of January, when the 
expoi^nients b^;an, to the end of April, when the needle was magne- 
tind, without any such change of temperature, as is sufficient to ac- 
count for the circumstance. This anomidy, as it is the only one we 
hare met with, leads us to suspect some other cause, and I think it by 
no meana aa improbable one, that the daily and houiiy use of this needle 
Car four months, might lead to a deteriontion of its own magnetic 
power ; and that some such e%ct was noticed, seems probable, bv the 
needle being re-magnetised on the 1st of May, particularly as its in- 
tennty was so much increased by this openttion, which could not 
have happened, had the needle maintained itself in a state of saturation. 

If this was the case, it necessBrily prevents us from comparing the 
intensity of one mondi with that of another, although t^ hourly 
dwngea will be too small to be affected by this cause. I have not nt 
prMent made any reference to the experiments performed at the Whale 
tub Islantb, because their number is inconsiderable, and they cannot, 
tbnefore, be supposed to have the same weight as ^e preceding, in a 
caae of this kind. It is, however, satis&ctory to find, that they still 
agne with the hypotbeus which has been advanced. If we go through 
the same calculation here as in the other examples, we find the mag- 
aadc polar distance ML ^= 14° ; the one of the equator Q ^ = 68* 4d', 
answering to 4,^ 32<n, or 7>> 28" A. M., the time when the i 
the m^inetic meridian of Whale Fish Island; nnd l** 3S 
the time when the sun was at right angles to the same, nn ' 
hare seen, the duly variation onght to he the greatest « 
time of maximum is registered from I* 10™ to 1" 30'*. ' 
amount here (the magnetic polar distance being 14°) oOJ 
or 38', according to our preceding determioBtioii, aiid tl 
tually observed on one side of the meridian only as 93'; 
night easterly variation had been taken, would ccrlainly'It 
the total Komewhere about those limits. , * 
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After such close accordances as those we have shewn, be- 
tween theory and observation, in so many, and in such distant 
and peculiar situations on the globe, no one can, I think, hesi- 
tate in pronouncing, that that theory, in its general character, 
must be correct, although there may be variations due to dif- 
ferent causes, which modify the results, as the wind and other 
circumstances influence the tides, without, however, inr aiiy way 
throwing a doubt upon the theoiy, which makes the moon 
the great primary agent, productive of those daily changes. 
These influencing or disturbing causes may furnish the sub- 
ject of another communication* This I shall conclude by exa- 
mining what is the present state of our knowledge, and what 
are our future hopes of arriving at a more perfect knowledge 
of the laws, which govern the phenomena of the magnetic needle 
in difierent parts of the earth. With reference to the former, 
I think we may venture to say, 1^, We know, that, frcnn what- 
ever source the earth derives its magnetism> it is by some in- 
ductive principle, the phenomena which it exhibit 1)eing'wholly 
inconsistent with a state of determinate magnetic polarization,-— 
^^ Essay on Magnetic Attraction^ p. 208. ; 2(%9 I have shewn, 
by an incontestible experiment, that such a power may be indu- 
ced in a globe of any matter, and all the phenomena of terres- 
trial magnetism exhibited by the agency of electricity or galva- 
nism, independently of any magnetic body whatever; 3(2^, 
Professed' Leibech has shewn, that such an electric mdtton may 
be induced in a body composed of diflerent metals^ by merely 
destroying the equilibrium of caloric within them ; and, ^My, 
It is shewn, by the highly valuable experiments of Captain 
Parry and Lieutenant Foster, that a magnetic disturbance is 
actually produced on the needle, and on the general magnetism 
of the earth, through the medium of the solar influence. 

We have thus at least a glimpse of the probable cause of that 
hitherto mysterious, but invaluable property, of a magnetized 
needle, which disposes it to take up a determinate position ; and, 
aft' we owe this conclusion, in a great measure, to the happy 
thought of Lieutenant Foster, which Ic^ him to make a series 
of simultaneous observations on the intensity of the horizontal 
and dipping needles, we do sincerely hope he may be enabled 
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to complete a comparison he has so happily begun, by being al- 
lowed to pursue his experiments in the southern hemisphere. 

If, as has been said, all knowledge is valuable, that must be 
more espedally so which contributes to the comforts, necessides, 
and preservation of human existence ; and that a correct know- 
ledge of the theory of terrestrial magnetism is entitled to rank 
in this class, cannot be doubted, when we reflect, that it would 
enable us to add to the facilities of commerce, to the security of 
navigation, and tend materially to the preservation from ship- 
wreck and death, of those brave men to whom England is so 
mudi indebted for her pre-eminence amongst nations. 

It is a subject, however, which cannot be pursued with ad- 
vantage in the closet ; at least the data must be drawn from ac- 
curate observations made in various and remote situations on 
the globe, which can only be obtained through the assbtance 
and support of governments, — and no governmetit can be so 
much interested in the inquiry, as that which directs the ef- 
forts of a nation, whose pride and boast is to be the first miari- 
Ume power on the globe. The British Admiralty, then, is the 
rock on which we build our hope for a more complete know- 
ledge of the laws of terrestrial magnetism ; and, after the libe- 
ral support it has already ^ven to these inquiries, we feel con- 
fident that our hope is not ill founded. 

At 0ome future time I propose to examine the magnetic ex- 
periments of Captain Sabine, and endeavour to show, that 
the theory in question will also serve to explain the anoma- 
lies he found in the deep intensity of the needle in the. torid 
and temperate zones, and which led him to look for a pole of 
intensity distinct from that of direction,-HDot refl«cti||g t^ the 
formula he employed was rendered inapplicable tbi jHQWynt be 
assumed the separation. 
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On the Use of a Simple Syphon cts a Hydrometer. By Mr 
Henbt Meikle. Communicated by the Author. 

XXMON6 the numerous instruments for oomparing or ascertain- 
ing the specific gravities of liquids, the " pump areometer" has 
been for a considerable time known. This consists of a syphon, 
having its extremities immersed in two different liquids, whose 
spedfic gravities are to be compared, and having a pump or 
syringe communicating with the upper or bent part ; so that on 
exhausting a portion of the included air, the atmospheric pres- 
sure raises the liquids through heights, which are inversely as 
their specific gravities. The reason of this is obvious, and was 
long ago particularly noticed by Boyle. In the last volume of 
the Philosophical Magazine^ is a description of a different in- 
strument, consisting of a double syphon, with four parallel legs ; 
into each pair of which, a different liquid being put, with a por- 
tion of mr between, the effective columns compressing that air 
will be inversely as their specific gravities. This instrument 
possesses the remarkable property, that if the bore of the tube, 
however narrow, be uniform, its indications will be entirely free 
from capillary action ; because mfll extremities of the same 
liquid being equally affected by capillary attraction, the differ, 
encc of their heights, or the effective column, is not altered 
thereby. 

It appears, however, that, when the liquids are transparent, 
tlie syphon may be applied in a still wore convenient form than 
either of those just mentioned, though, to avoid capillary action, 
the tube in this, as well as in the pump areometer, must not be 
naiTow. Thus, if the legs of a simple glass syphon be immer- 
sed in different liquids, the lei^gths of the columns, depressed 
by the included air, will be inversely as their specific gravities. 
The vessels containing the liquids only require to be transpa- 
rent, such as glass bottles or jars. Any scale of small equal 
parts may be attached to the tubes ; but it will be still simpler, 
and more convenient, for corrosive liquors to graduate the tubes 
themselves ; for, in proper hands, a glass tube is as easily divided 
into equal parts as any thing else. 

But with the assistance of a little calculation, the simple 
^phon may be used for comparing the specific gravity of- an 
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opaque liquid with that of a transparent one, as for instance 



Let a be the volume which the air included in the syphon had 
under the external barometric pressure 6, and c the increase of 
pressure occasioned by the immersion which will be proportional 
to ^y the volume of air below the surface of the water ; also let 
e be the volume of water in the bottom of the tube. Then the 

reduced volume of air is -r , and the volume of the other 

6 + c 

liquid within the tube, is a -r- ^ = 1—: — — e^ which 

^ 6 + c 6 + c 

subtracted from g^ the whole contents of the tube under the 

level of the opaque liquid, gives g+e , for the column 

of air below the sur£Eu:e of the opaque liquid, and if by this we 
divide dy the quotient is the specific gravity sought. 

In this case, it is supposed that the bore of the tube is uni- 
fbrin, and that both legs enter their respective liquids at' the 
same instant But when the two specific gravities are very dif- 
ferent, unless care be taken not to immerse the syphon too far^ 
some air may escape from the end which descends into the 
lighter fluid. This may also be avoided, by graduaUy lowering 
the vessel containing the heavier liquor, or raising the other 
whilst the syphon is descending ; but that wUl seldom be neces- 
sary, and the escape of a little air will not affect the simpler me- 
thod, to be used- when both liquids are transparent. 



On the Live Marine Cockles^ said to have beenjiyimd at a great 
distance from the Sea in Yorkshire, In a letter to Professor 
Jameson. By W. C. Teevelyan, Esq. M. W. S^ 

[Nearly a year ago^ my intelligent friend Mr Witham if 
ton> had sent to him in Edinburgh several speciiw 
marine cockles, said to have been found in a boj^ 
ably above the level of the sea, and fully forty dd 

* In some opaque liquids, as for example mercury, the top of t^ - 
within the tube may be rendered visible by bringing the leg 
close to the side of the jar ; in such cases, no additional cai 
quired. 
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fr6m the sea coast. Since that time^ Mr Witham visited York- 
shire^ personally examined the spot, and actually found Uve ma- 
rine cockles, in the situation already mentioned. We are stilly 
however, of opinion that the live cockles are not natives of the 
bog; and in this view we are borne out by the following state- 
ment of Mr Trevelyan. — Ed."] 

JljLaving lately been on a visit in Yorkshire, in the neighfoourr 
hood of the place where the marifie cockles sent to Mr Witham 
were said to have been found, I took advantage of the opportunity 
to examine the spot, and to make inquiries concerning the fact. 
The result is my thorough belief, that the cardium edule is noi 
a native of the place, and that if specimens of it have been found 
there, they have been put there by some absurd person, for the 
purposing of hoaxing the individuals who sent the statement to 
Edinburgh. ^ 

The spot where they are said to have been is a peat-moss 
resting on sand, through which drains have been cut. The te- 
nant (Pratt) on whose farm part of the moss is situated, and 
who^has been there many years, when I questioned him, said 
that he had seen cockles at different times in clearing out the 
drains^ and* described them as being nearly the size of his thumb 
mil^ of the colour, and about the same thickness as the whelks^ 
y^iach. are common in the ditches there, some of which he shewed 
me^ and which are fresh water helices (piitris, &c.) ; that the 
stripes were across the shell, from side to side, not in the same 
direction as in the sea-cockle, which he said he knew well, but 
had never seen any, or heard of any being found there, except- 
ing those sent to Mr Witham. From this description, I was 
convinced that Pratt'*s cockles were the Tellina conwa ; the only 
cockles I expected to find there, and of them, after a little search 
in the ditches, I found some small specimens. They call them 
cockleSy from their analogy to the marine shells of that name, in 
the same way as the helices are called whelks. 

The farm house called Cocklesbury stands on an elevation, a 
short distance from the moss ; and may perhaps be named from 
the cockles (Tellina) found there, though I think if it is from 
^ells at all that it derives its name, it is from the shells abund- 
ant in the neighbouring limestone, some of which may perhaps 
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have been dug up in sinking the foundations. We have in 
Northumberland a limestone abounding in Terebratula and Ano- 
mia, the local name of which is the Cockle-shell limestone. 

In a moss much resembling this, at Kirby Ravenswath, in the 
same neighbourhood, now draining, I found the same shells be- 
low the peat, which is about four feet thick, resting on a sandy 
clay. Formerly it has evidently been covered with water, form- 
ing tlie principal defence of Kirby Ravenswath Castle, whidi it 
partly surrounds. 



Notice of Fresh Water Jxnind in the Sea at a great distance 
from the land. By D. Buchaijan, Esq. (In a Letter to 
Professor Jameson.) 

X HAVE received your letter of the 16th, in which you request 
me to give you an account of my voyage to Chitagorig, during 
which the singular circumstance of our finding fresh water sO 
far from land occurred. Not having thought much of this at 
the time, I fear I may have forgotten some of the circumstances 
attending it, but all that I do recollect shall be communicated 
to you. In the be^nning of September 18S4, 1 embarked with 
the other officers of our regiment, in a country ship (having 
most of the officers of his Majesty's 54th Regiment on bodrd), 
for Chittagong. We sailed out of the Madras Aoads with^^^ 
fair wind, which continued for four days ; but, on the fifth, we 
were becalmed, and continued so for fourteen days, having had 
only once or twice a very slight breeze, which never lasted 
longer than a few hours. It was towards the end of this calm 
that I observed a very strange appearance on the surface of the 
glassy ocean. It seemed to be furrowed in several directions, 
and much agitated in these furrows, so that, when the ship was 
drifted into these parts, she was driven about in all direisiinns. 
On the night of the 14th, a breeze sprang up. Owii 
unexpectedly tedious passage, we ran short of provisii 
cularly of water. You may suppose what was our '; 
tonislunent the next morning, in taking up the watiJ 
to wash decks, to find that it was fresh, and much t 
ble than that which remained in our casks, whidi ' 
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diatdy refdenished with it. By this day^s observation we were 
1^ miles from Chittagong, and about 100 from the nearest part 
of the Junderbunds. The water was of a more yellow tinge 
than in most parts of the bay ; and those who drank a great 
deal of it, suffered from it afterwards. 



Description of Anatina viUosiuscula^ a new Spedes^ and of 
Vefierupis Nucleus^ a Species new to the British Fauna^ 
By Mr William Macgilliveay, M. W. S., &c. With 
Figures. Communicated by the Author. 

I. Anatina villosiuscula. PL I. fig. 10^ 11. . 

Spec. Char, — xx- testa ovata ventricosa, inaequivalvi,antice 
subtruncata, rugosa, minutissime granulata. 
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Description, — Shell ovate, ventricose, inequivalve, with tl|e 
umbones nearer the anterior extremity, the posterior extremity ' 
rounded, the anterior subtruncate, thin, fragile, diaphanous, 
transversely wrinkled, white, slightly tinged with yellow. Right 
valve larger, and much more convex, with a more prominent, 
umbo; umbones directly opposite; ligament double, the external 
short. One transverse scarcely prominent tooth in each valve, 
resembling an incrassation of the margin, immediately behind 
which, and directly under the umbo, is a deep sulcus. Poste- 
rior extromity shut close, anterior hiant. External surface co- 
vered with very minute prominent points, which, -to the naked 
eye, are not individually distinguishable, but aggregate! v pro- 
duce a dull or lustreless appearance ; internal surface smooth- 
ish, shining at the endi^, glimmering about the middle. :. 

It will be perceived that this shell is closely allied to A, mya- 
lis of Lamarck, which is Mya pubescens of Turton, as well as to 
several others, such as Anatina truncata of Lamarck. It would 
be tedious to enter into all the explanations necessary for the 
accurate distinction of species so intimately connected. Our 
British conchologists have sadly puzzled themselves with this 
genus, which they have' most injudiciously stuck to. the genus 
Mya, after Linnaeus's example ; so that, to clear up all diffi- 
culties, would irequire a monograph. 
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Tbe individual figured is from the Island of Harris, and is 
the laif;est in my posaesuon. 

2. Venekopis nucleus. Lamarck Syst. v. p. 607. PI. I. 
fig. 13, 13. 

Spec. Cltar. — V. testa ovata, extremitatibus obtusa, ad um- 
hones Iserigata, transverse rugosa, longitudinaliter striis minu- 
* tig»niis decussata, latere antico lamellosa 

Degcriptiott. — Shell broadly ovate, subrhomboideal, rounded 
at both ends, with the umlxines close upon the posterior extre- 
mity, thick, transversely wrinkled, lon^tudinally very minutely 
striate, the umbones smooth and shining, the anterior extremity 
lamellar. Colour yellowish-white. Left valve with three, right 
with two teeth, much resembling those of Venus pvllastra, but 
shorter. Anterior extremity a little hiant. Internal surface 
smooth, shining, white, with a purple spot at tbe anterior extre- 
mity. 

It b allied to, hut very distinct from, Montagu's Venus per- 
Jbroat. 

The specimen figured is from the Island of Scalpay, in Har- 
ris; but I have seen one from the same place more than double 
tbeuze. 

Of tlie species here described, the first is supposed to be new ; 
tbe second to be tor the first time ascertained as British. 



Account of the Capture of a colossal Orang-Outang in the 
Island (^Sumatra, and Description of its Appearance, By 
Dr Clakk Adsl. 

Xti the Hunterian Museum there was, and probably still is,' 
the arm of an orang-outang, which many years ago excited the 
curiosity of naturalists, and induced them to infer that it be> 
longed to an animal exceeding in height the hums^|Mcies. ■ 
That arm, we doubt not, belonged to the species JwH^Kced , 
by Dr Abel, of which the following accounts^ "Tfrif \-Tn i 
the fifteenth voliune of the Asiatic Researches, cbB| |^ , 

re^d with much interest. ■ %- 

Tbe individual described by Dr Abet was captu< X^ 

woods of Sumatra. 
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Capture of the Animat.-^The following short history of the 
circumstances under which the animal was found, and of the. 
mode of taking him, is drawn up from accounts which were fur- 
nished to Dr Abel, cither directly or indirectly, by persons con- 
cerned in his capture. 

A boat party, under the command of Messrs Craygyman 
and Fish, officers of the brig Mary Anne Sophia,, having landed 
to procure water at a place called Ramboom, near Touraman<» 
on the north-west coast of Sumatra, on a spot where tiieare was 
much cultivated ground, and but few trees, cUscovered on osie 
of these a gigantic animal of the monkey tribe. On the ap* 
proach of the party he came to the ground, and, whai pursued^ 
sought refuge in another tree at some distance, exhibiting as he 
moved, the appearance of a tall man-like figure, covered with 
shining brown hair, walking erect, with a waddlipg g9it, l|Mt^! 
sometimes accelerating his motion with his hands, and occaaioiK; , 
ally impelling himself forward with the bough of a tree. Hi^ . 
motion on the ground was plainly not his natiural mode of prp- . 
gression, for even when assisted by his hands or a stick, it was 
slow and vacillating : if was necessary to see him amoqgst 
trees in order to estimate his agility and strength. On being 
driven jto a small clump, he gained by one spring a very Icli^ 
branch, and bounded from one branch to another with the ease 
and alacrity of a common monkey. Had the country been co- 
vered with wood, it would have been almost impossible to pre- 
vent his escape, as his mode^ of travelling from one tree to ano- 
ther is described to be as rapid as the progress of a swift horse. 
JEven amidst the few trees that were on the spot, his movements 
were so quick that it was very difficult to obtain a setded aim ; 
and it was only by cutting down one tree after another, that his 
pursuers, by confining him within a very limited range, were 
enabled to destroy him by several successive shots, some of whicji 
penetrated his body and wounded his viscera. Having received 
five balls, his exertions relaxed, and reclining exhausted on one 
of the branches of a tree, he vomited a considerable quantity of 
blood« The ammunition of the hunters being by this time ex- 
pended, they were obliged to fell the tree in order to obtain him, 
jaxid did this in full confidence that his power was so far gone 
that they could secure him without trouble, but were astonish- 
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e him effect his retreat to ano- 
ther, with apparently undiminished vigour. In fact, they were 
obliged lo cut down all the trees before they could drive him to 
eomhat his enemies on the ground, against whom he still exhi- 
bited surprising strength and agility, although ho was at length 
overpowered by numbers, and destroyed by the thrusta of spears, 
«nd the blows of stones and other missiles. When nearly in a 
dying state, he sHzed a spear, made of a supple wood, which 
would have withstood the strength of the stoutest man, and dii- 
vered It in pieces ; in the words of the narrator, lie broke it as if it 
had been a carrot. It is stated by those who aided in his death, 
that the human-like expression of his countenance, and piteous 
manner of placing his hands over his wounds, distressed their 
feelings, and almost made them question the nature of the act 
they were committing. When dead, both natives and Euro- 
peans contemplated his figure with amazement. His stature, at 
the lowest computation, was upwards of six feet ; at the Jiighest, 
it was nearly eight ; but it will afterwards be seen that it was 
probably about seven. 

In the following description, which I give in the words of 
my informant, many of my readers will detect some of those 
eiJhbtial conformations which distinguish the young eastern 
orang outangs that have been seen in Europe. The only part 
of the description in which the imagination seems to have injur- 
ed the fidelity of the portrait, regards the prominence of the 
nose and size of the eyes, neither of which are verified by the 
int^uments of the animal's head. " The animal was nearly 
right feet high, and had a well-proportioned body, with a fine 
broad expanded chest and narrow waist. His head al.so was in 
due proportion to his body ; the eyes were large, the nose pro- 
minent, and the n»outh much more capacious than the mouth of 
a man. His chin was fringed from the extremity of one ear to 
the other, with a beard that curled __^neatly on each «>' 
formed altogther an ornamental rather than a frjf 
dage to his visage. His arms were vpry kn^, e^ 
tion to his height, and in relation lo the arms of 
legs were in some respects much nhorler. ffia 
^ conspicuous, and i 
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proportion to his size. The hair of his coat was snuxith and 
glossy when he was first killed, and his teeth and appearance al* 
together indicated that lie w^ young, and in the full possessioR 
of his physical powers. Upon the whole,^ adds his biografdier, 
^^ he was a wonderful beast to behold, and there waa m<Me in 
him to excite amazement than fear.^ ' 

That this animal showed great tenacity of life, is evident 
from his surviving so many dreadful wounds ; and his peculia*- 
rity in this respect seems to have been a subject of intense bmt* 
prise to all his assailants. In reference to this point, it may be 
proper to remark, that, after he had been carried on board ship, 
and was hauled up for the purpose of being skinned, the first 
sti'oke of the knife on the skin of the arm produced an in8taa> 
taneous vibration of its muscles, followed by a convulsive con- 
traction of the whole member. A like quivering of the mvii^ 
cles occurred when the knife was apj^ed to the skin of the 
back, and so impressed Captain Comfoot with a persuasion thstt" 
the animal retained his sensibility, that he ordered the prooesff 
of skinning to stop till the head had been removed. 

It seems probable that this animal had travelled^ from some 
distance to the place where he was found, as his l^s were co* 
vered with mud up to the knees, and he was considered as great 
a prodigy by the natives as by the Europeans. They had ne- 
ver before met with an animal like him, although they lived 
within two days' journey of one of the vast and almost impene- 
trable forests of Sumatra. They seemed to think lliat his ap- 
pearance accounted for many strange noises, resembling screaoMk^ 
and shouts, and various sounds, which they could neither attriS. 
bute to the roar of the tiger, nor to the voice of any other beast : 
with which they were familiar. What capability the great < 
orang-outang may possess of uttering such sounds does not ap^ 
pear, but this belief of the Malays may lead to the capture of 
other individuals of his species, and to the discovery of more ki^ 
teresting particulars of his conformation and habits. 

The only material discrepancy which I can detect in the di&j 
ferent accounts which have been given of this animal, regaisds n 
his height, which in some of them is vaguely stated at&antai 
above six feet to nearly eight Captain* Comfoot, iiowevfeiV''^ 
who favoured me with a verbal descriptioft of > the animd wiite>i>^ 



in the Island of SumaircL 375 

brou^t aa board his ship, stated that ^^ he was a full head 
taller than any man on board, measuring seven feet in what 
mi^t be called his ordinary standing posture, and eight feet, 
when suspaided for the purpose of being skinned.^ 

The following measurements, which I have cai'efully made 
of different parts of the animal in the Society^s Museum, go far 
to determine this point, and are entirely in favour of Captain 
Comfoof s accuracy. The skin of the body of the animal, dried 
and shrivdlled as it is, measures in a straight line from the top 
of the shoulder to the part where the ancle has been removed, 
5 feet 10 inches, the perpendicular length of the neck as it is 
in the preparation 3^ inches, the length of the head from the 
top of the forehead to the end of the chin 9 inches, and the 
length of the skin still attached to the foot from its line of sepa- 
ration firom the legs 8 inches ; — we thus obtain 7 feet 6^ inches 
aa>the approximated height of the animal. The natural bend- 
ic^ posture of the ape tribe would obviously diminish the 
hd^t of the. standing posture in the living animal, and pro. 
bably reduce it to Captain Comfoot'^s measurement of 7 feet, 
whilst thie stretching that would take place when the animal 
was extended for dissection, might as obviously increase his 
leagfii to 8 feet. 

(To be continued,) 



On the Lead Mines in the South of Spain. 
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L HE metalliferouls limestone of the South of Spain is so rich 
in- galena, as to furnish, even in the present imperfect state of 
mining in that country, about 20,000 tons of lead, a quantity 
nearly equal to half of the total produce of the lead mines of 
England (45,000 tons). It is worthy the attention of the lead- 
mine owners in England, that those of Spain consider themselves 
well paid if they get L. 19 sterling per ton, on delivery in Lon- 
don ; and that the quantity actually made will go on increasing, 
as die population becomes more numerous, or as the power ci ■ 
machinery is substituted for manual labour. The introduc 
into thi» district of machinery from England, also deserves 
most Mrious consideration, as it would not only give the 
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est stimulus to the lead trade, but would also enable those who 
have lately discovered valuaUe iron mines near Marbella (25 
miles south-west from Malaga, and not 4 miles from the sea), 
to ruin a branch of trade almost exclusively in our hands, name- 
ly, the construction o£ iron-hoops for barrels, &c. for which, in 
a wine-country, there is a great demand. It is certain that there 
are now in England agents employed for the purpose of pur- 
chasing machinery for the owners of these mines, who are only 
waiting for its arrival, and for that of an Englishman to super- 
intend it, to commence their projected manufactory^ Hairing 
stated this much, I maymow ask, how far we might be justiiBed 
in refusing the introduction of machinery to a country, which 
rigidly prohibits almost every article of British manufacture, 
and charges the few that are permitted with such exorbitant 
duties, ihat they can only be smuggled into it P Should the 
prohibition of machinery be deemed expedient under the above 
circumstances, it would be necessary to prevent any being sent, 
as it now is, when intended for Spain, to Gibraltar, under the 
idea of this being an English and a free port. Every one bnows 
that there are neither mines nor manufactories on die rock ci 
Gibraltar ; it is therefore absurd to make use of such a pretext 
for the introduction of machinery into Spain, thereby enabling 
that country to rival us in interesting branches of our commerce. 
I am of opinion, that the captain of this port, who is now a Ma- 
gistrate, and is empowered to visit every ship in the bay, qught 
to be directed to seize any machinery he may discover ; for, as 
it cannot be intended for Gibraltar, nor for English^ interests^ it 
is evident, that its being put into the bill of lading as destined 
for that port, is a mere stratagem ; and it no sooner arrives there, 
than it is transferred to another vessel, to be landed at some 
place along the coast. Political economists will perhaps say, 
that if our machinery enriches Spaniards, they will purchase 
more of our articles. As a general principle, this I admit ; but 
when we know that almost every British article of trade is strict- 
ly prohibited (even coals, although there is not a single coal- 
mine wrought in the Spanish Peninsula), I cannot help think- 
ing, that such prohibitions on their part should be followed by 
similar prohibitions on ours, with respect to articles so likely to 
operate to our immediate disadvantage, and that they calt for^ 
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Jegisiative interference, as being subversive of free trade in 
general. (I. Witham, Esq. F. R. S. E. &c. 



Letter of Professor Bucklamd to Professor Jameson, and of' 
Captain Sykbh to Professor Suckland, on the Interior of 
tlte Dens of living Hycenas. 

Deab Sir, Oxjbrd, 6th March 1827. 

XN the 4th volume of the Memoirs of the Wernerian Society of 
Edinburgh, a paper has been printed by Dr Knox, in which he 
expresses doubts as to a circumstance I have insisted on in my 
history of the Cave of Kirkdale, namely, that it is the habit of 
living hytenas to drag home their prey to the interior of their 
dens. 

These doubts he allows are founded only on the two nega- 
tive facts, that, during his residence at the Cape, he has never 
seen hyaenas engaged in the act of dragging dead carcases into 
their den, nor ever examined, or caused to be examined, the in- 
terior of their habitation, to sec what may be Its contents. He at 
the same time candidly admits, that negative evidence is never 
reckoned so good as positive ; and that, after all, my theory is 
perhaps the best hitherto offered. 

In No. SS, alfo, of the Edinbui'gh Philosophical Journal, 
Dr Fleming contends, it is more probable that the bones dis- 
covered in the cave of Kirkdale have been drifted in by water, 
than gradually accumulated by the ugency of hytenas that once 
inhabited it ; and adds, that " the evidence proving the Kirk- 
dale Cave to have been an Antediluvian Den, seems in all its 
parts so deficient in precision, as to warrant the rejection of that 
hypothesis it had been produced to support.' 

As in cases of this nature, where the question ' 'ng 

facts, the evidence of accurate and independent ' 
competent to decide the point at issue, I sul ' 
letter I have lately received from Captain i 
Dr Somerville, now on service near Bombfi' 
been investigating this subject. From his ob 
that the interior of a living hyicna's d 
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fac-simile of the mangled antediluvian remains thiit occur in the 
caves of Eirkdale and Torquay. 

My D£AR Sir, Poona, llth June 1826. 

Your commisaion with respect co the hysena has not been executed 
probably with the promptitude you anticipated, but, in truths it was 
iMDly in my last campaign I was enabled to meet with a hysenay to sa- 
tisfy myself fully with respect to the habits of this beast. At the pre- 
sent moment, from having examined the dens of hysenas in three diffe* 
.rent districts, I can state to you confidently* that these ftniffnaln db.i^- 
ry with them into the recesses of their dens their prey, or bwA parts 
ik their prey, as the narrowness of the entrances and passages of ^f|i4r 
abodes will admit. I first examined some dens in the face o^ a . Jiul 
about eighteen miles north of Poona in March 1825, near a place caOed 
Mahloonga. The rockiness of the ground disabled me from layii^g 
them open, but 1 pulled out myself, from some feet within the en- 
trances of two dens, several bones. Bones also lay strewed about the 
mouths of the dens, but not in any great quantity. The hyseiias 
evaded our pursuit, and the plans we laid to entrap them for some dtfys, 
although they had the courage to come for two successive nights, ai|d 
devour more than three parts of a dead pony I had dragged to about one 
hundred yards from my encampment. Subsequently to this period. 1 
had not an opportunity of examining another hysena's den until toe 
23d December 1825. Being then encamped at Kowta, in the Pdbool 
d]^trict, a den was pointed out to me about three and a half miL»a,;S. 
by £. from the village. I found it situated on the bank of a water- 
course. The den had several entrances and outlets. I had these care- 
fuUy closed, and trusted I had secured the animals within. The depth 
of calcareous soil on the banks of the water-course led me to expect 
that I should not meet with any impediment in laying open this de&. 
Leaving a man to watch until I could send a sufficient number of my 
people with tools to dig at it, in the course of a couple of hours I set 
fourteen men to work, and in a few hours more the whole den was 
laid open to the day ; they had closed it up before the hyaenas had re- 
turned home, and therefore did not meet with them. We found the 
den to consist of several passages on two different levels ; some of 
these terminated in the exitsr and entrances, others in small chambers, 
not of any determinate form. In the lowest passage, at the depth of 
several feet from the surface, and 18 feet from the nearest entrance, I 
found numerous bones, broken and whole. These bones appeared to 
be those of the camel, bufialo, ox, hog, dog, and sheep ; but you will 
be enabled to judge for yourself, as I have sent you some of them dug 
out of the den. . At 24 feet from the entrance I took out the rib; of 
an ox. Not near so many bones were found outside the den as in^de, 
some few only were lying about the mouths of the northern entrances, 
and none whatever in the bed of the water-course below the southern 
entrance. The Latitude of this den is 18** 21" N. nearly; and Longi- 
tude 74" 24' E. The country near is amygdaloid greenstone in hori- 
zontal strata, and the elevation of the dens above the sea, determined 
by the boiling temperature, is 1 650 feet. 
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I had almoflt despaired of getting you the skeleton of a hysena, 
when fortunately, on my march from the Pabool to Cheencbolee, on 
the 14th February 1826, I saw a large male and a female basking in 
the sun, with a couple of good sized cubs tumbling about them. The 
-country is a table land, and perfectly open. The beasts were about 
lialf a mile from the road. I was obliged to approach them without 
diaguise or concealment. , As I neared them, the cubs disappeared in 
the den, and the female walked slowly away ; but the male waited 
very coolly until I got within a hundred yards of him, when a ball from 
my gun brought him down, I had shot him through the shoulder^ 
^md on running up to faim ibund he had sufficient strength left to 
'more ; and fearful he would get into his den, distant only five paces, 
I put a ball through lus head. I regret this now very much, as it broke 
toe skull into fragments, and it will occasion you a good deal of trouble 
to put them together again. My people had most of them passed on 
to the new ground of encampment eight miles distant; and as it was get- 
ting very hot, I did not think it necessary to dig out the cubs. The 
hysena family I found had been regaling themselves on the remains of 
A jackass, some of whose bones, with the half putrified flesh on them, 
were lying about. The rest of the animal was doubtless in the den, as 
I pulled out from one of the passages a hind-leg and haunch, with part 
of the flesh on it, which the hysenas had been disabled from taking in- 
to the recesses of the den, by the leg having stiffened into so angular a 
fonH} as not to admit of its passing where the rock naiTOwed. 

I have to remark a very sins:ular foct with respect to the habits of 
these camon beasts. It was eviUeni rrom uio «*^« — -— ; L S 
the same spot, in a hollow about ten feet from the entrance of the den, 
«nd from this substance not being found in any other place, that these 
beasts, young and old, resorted regularly to a chosen spot ; m short, 
that they had thought it necessary, in their domestic arrangements, to 
render a spot sacred to the goddess of filth. A very few words will 
now close the hy«na's history. The beast I had killed was taken to 
my tents, carefully skinned, and the skin cured in the native way, by 
b^nir rubbed with turmeric and salt, and subsequently with. thick aqid 
inilk! The flesh was boiled off the bones ; and the skeleton, skm, and 
some of the bones found in the several dens, were packed into a box ; 
put on board the Pyramus, and directed to you, and I trust you will 
receive this box almost as soon as you get my letter. I have oniitted 
to remark, that porcupines' quills are commonly found in hyenas dens ; 
these animals, therefore, must be their prey. The hyenas, although 
sometimes as large or larger than a stout mastiff, contnve to creep 
alons very narrow passages in their dens. I have farther only to re- 
muk of the hyena, that it is a cowardly beast. It never attacks where 
there is any risk ; and, when chased and driven to extremity, submits 
to be kUled almost without resistance. When the beast does lute, ami 
gets a fedr hold, the power of the jaws is so great as to admit of then 

fiacturinff any bone of a horse or an ox. 

^ ^ (Si^neil) W, H. Sykes. 
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To tbe above letter of Captain Sykes, I add.no farther note 
or comments Your readers will judge for themselves how far 
it may confirm th^ theory I have proposed in my ReliguiiB Di- 
lurnancBj to explain the accumulation of teeth and bones in the 
Cave of Kirkdale. 

P. S. — I beg to correct an omission that occurs m Nd. 
XXVIII. of your Journal, p. 863. in the description of frag- 
ments of gnawed bones, from the cavern of Eenf s Hole, neur 
Torquay, that are stated to have been sent to the Edinburgh 
Museum by myself. They were only transmitted through me, 
and at my request ; but they were both discovered and pre^nt- 
ed by the Reverend J. M^Enery of Torquay, a gentleman who, 
during two years^ past, has exerted himself with the greatest 
zeal and success in exploring the contents of this cavern, and 
who has formed the most extensive and most instructive ooUec- 
tion of gnawed and mangled fragments of skdetons of «ntedi'> 
luvian animals, that has yet been made. It is.highly gratifying 
to me to add, that the conclusions he has drawn from his own 

independent observations in the larger cavern of Kent^s Hole, 
• X ^-^ «*-*»xiiwiijr wiin those 1 had founded on a display of 
similar phenomena, though on a less extensive scale, in the cave 
of Kirkdale. 



On t/ie growth and preparation of Straw used in tlie Tuscan 
Trade*. 

A HE following observations have been extracted from some 
valuable communications which have reached the Highland So- 
ciety from Mr H. Hall of Florence, Mr Boswell of ffingcausie, 
and others ; and will perhaps afford information on some points erf 
management in the growth and preparation of the straw used 
in the Tuscan trade, which may not yet be quite familiar in this 
country. 

« The seed from which the straw for plaiting is grown, is a sman 
round grain of wheat, caUed grano marzuolo, or more properly orflno 
marzolano. It is so called from being sown in the month of Jvfarch 
and differs from common wheat in appearance, from its rounder and 

• Extracted from the printed List of Premiums of the Highland Societv 
of Scotland for 1827. 
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or any oltiar grain in Tuscany. This marzolano straw U vullivated 
for the sole purpose of being made into hats : and is grown chiefly in 
the vicinity of Florence, and on tlie hills on both uUes of the valley of 
the Arno. The growth of the Btraw is thus almost exclusively con- 
fined lo a limited part of the province of Tuscany. A few years ago, 
the Pope, aware of the soui'ce of wealth which this manufacture pro- 
duced iu that quarter, attempted to introduce the culture of it into his 
States. From the habits of the people, difference of soil or climate, oc 
trom all these causes conjoined, the plan did not succeed ; and th« 
Grand Duke of Tuscany having now idlowed the prepared straw to be 
eiported, the idea of cultivating it elsewhere eeems to be alti^ther 
abandoned. Tust^an women, in the mean time, have settled theinselvM 
in variouti places, such as Vienna, Petersbui^h, &c., where lliey carry 
on the maoufacture with straw grown in Tuscany. 

" The seed is sown on good ground, bat not rich : some sow it on 
pooriah land. In general, vines and olives bound the fields io which it 
grows, or are plaTite<l at intervat.i in the interior of these fields, like or- 
chards in this country. The practice in sowing; Hax is known to every, 
i^culturist; and nearly the same holds in regard lo the marzolana, 
where tbe quaJilies especially to be obtained, are fineness, tenacity, and 
tough oess. 

" To obtain the fii'st, it is sown so thick, that each blade toiicbeB 
another. Manure U never made use of on the ground to be utid^r 
marsolaiia. The seed is sown on the ground in a flat state, and a per- 
son must be taught the method of sowing it, which is done " under- 
hand." The seed is then covered in, by hoeing the ground with ft 
draw-hoe, about three times the size of our common turnip-hoe. Thin" 
is done as near the first of March as the season will permit. From the 
beginning to the middle of July {according to the season), it is ready, 
which is known by the ear being fully shot, but before it is formed in- ' 
to grain. The plant U then, if a good crop, eighteen inches in height. 
The straw is not cut, bat plucked by main force from the soil, and^^' 
then exposed for the purpose of bleaching, not in bundles, hut scattered ' 
about in meadows or gravel grounds, exposed to the evening dew and 
the midday sun, until it is perfectly yellow ; but constantly watched, to 
gather it together, and put it under coier at the least appearance of 
rain, which would spoil it, and make it turn out completely specklod. 
After it is sufficiently bleached, it is tied in bundles, and brought to the 
manufactory, where children are employed to pluck the only part of the 
straw which serveS for plaiting, that is, what is comprised betwixt the 
ear and the first joint in the stalk. If the weather is fine, ir 
days after the crop is pulled, it will he rea<ly to work 
" trecue," as it is called. The natives say, that the dew I 
to whiten it ; l)Ut if any rain falls it is ruined. The manne 
ing the top joints is by a smart jerk of the hand. T^ese 
for sale, and the remainder thrown to the dunghill, for no 
eat it. 

" To obtain the whiteness so much prized, the straw w 
sulphur previous to being worked ; the plait is also smoke 
the hat. About Sienna, the process is simply a little a 
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fire in the bottom of a large chest, banches of the straw being phused on 
kmg hazel rods across, and the lid shut down. Elsev^re^ the articles 
are described as being placed in a small close room, in which a chafing 
dish of sulphur is placed and set fire to. Sometimes the operation re- 
quires to be done twice before it succeeds. 

*^ The straw for use is classed or stapled Hke our wooL Children tMr 
inferior hands, work the course thick straw, while good hands work the 
fine only. Whether fine or coarse, it is only the part on which, the 
spike grows that is made use of, and it is always tb9 same plait, con- 
tristing of thirteen straws, which is worked. In the fine plait, ihei^ is 
• very great waste of straw, as: they reject ^ that is in tiie letfsUlM) 
thick, and they cut off a considerable part of the straw where it canee aear 
the flower spike. Fine plait is not accounted good, unless yeiy mudi 
drawn together, for which end it is worked very wet. The bunches of 
straw are always put into a small jar filled with cold water, whidi 
stands beside llie worker. > After being 8m<^ed and pressed, the pkit 
. IB made up into hats by women, who do nothing else ; it is put toge- 
ther by the edges, not overlapped. On the operation of pressing a 
great deal depends. Th^ are only two good machines for that pur- 
pose in the country. 

^ Such is the practice for procuring the hat-straw. What they sow 
for seed is in oilier ground : Not one-fourth of the seed is used, :and 
the grain is allowed to come to maturity in the usual way. It is said 
to be a cafntal wheat for K^ermicellii macarcmiy &c. and also for inaiung 
into bread. ' * ' , ,. 

*^ It ought to be taken into view, that, for the use of the maoofiic- 
ture in Scotland, the straw should not exceed one-eighteenth of an 
inch in diameter. When coarser, it does not answer the market; and 
much of the very finest straw is not required, because the bonnets made 
firom it are too expensive.'' 



Remarks on Dr LattcCs Observations on the Artie Sea and Ice. 
In dcommunipation from the Rev. Mr Scoresby to Professor 
Jameson *. 

vIn reading Dr Latta's " Observations on the Arctic Sea and 
Ice -f ,^ in the last number of the Edinburgh New Philosophicfal 
Journal, I was rather surprised at the following hasty, and, 
if I mistake not, unwarrantable remark. Speaking of the cU- 
mate of Spitzbergen, Dr Latta refers to my Account of the 
Arctic Regions, saying ^^ Mr Scoresby, biassed by the indica- 
tions of the thermometer, reasons himself into the supposition, 
that the climate, during summer, is more temperate than even 

* Read before the Wemerian Society, 10th March 1827* 

t Edinburgh New Philoaophical Journal, October««-December 1839. 
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Scbtland, and gives to the circle of perpetual congelation an al- 
titude of 7791 feet, — a statement contradicted by facets." 

Now, in this bold remark, Dr Latta first ascribes to me 
B statement I never made, that I am aware of; then bluntly 
says, that it is contradicted by facts i I do mention it, in- 
deed, as a remarkable circumstance, that, on mountains of 3000 
feet elevation in Spitzbergen, the anow should sometimes be 
wholly dissolved at their summits, when, in so much lower a 
latitude, Ben-nevis should occasionally exhibit a orest of niow 
throughout the year (Vol, i. p. 123.) But I nowhere reason 
myself into the supposition that the climate id therefore warmer. 
I only reason that " the upper line of congelation, where frost 
perpetually prevails," is much higher on the Arctic lands than 
was to have been expected from its mean temperature. And, 
applying the known law of diminution of temperature, on 
ascending in the atmosphere, to the summer heat of Spitsbergen, 
I observe, that *' it will require an elevation of 7791 feet for 
reducing that temperature to the freezing point ;" and hence I 
reckon this to be about the altitude of perpetual freeing,— 
p. 126. 

What facta Dr Latta can bring forward, to shew that a thaw- 
ing temperature never occurs so high, I know not ; especially 
when, by observation of the thermometer, I found the tempera- 
ture in Spitzbergen so liigh as 37' Fahr. at mid-nigfU, at an ele- 
vation of about 3000 feet. 

Not thinking it right to allow a. biAd assertion, which I 
believe to be unfounded, to pass before the Society as cor- 
rect, nor an assertion declared to be dependent upon facts to re- 
tain such a basis, unless these facts can be substantiated, I have 
ventured to trouble the Society with these remarks. Betndes, I ac- 
knowledge my feeling to be that which is no doubt comimv* ' 
authors, greatly averse to the charge of such theoristAtr 
to be capable of reasoning myself into conclusions ' 
by facts ; an equal aversion, also, to be chai^^ i 
what, to the best of my knowletlge, I never did 
think it behoves Dr Latta, either to faring fw ^^ 

which contradict my statements, or to liove thp ^M 

knowledge the mistake he has fallen into. m^M 

^^ DaiDLiMOTON Quay, ) ^^^^^^^^^H 

^^1 Jaiiuery ^^^^^^^^| 
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On the Coniometer, In a Letter from Professor Leslie to 
Professor Jameson. 

My Dear Sib, 

JljLavikg just seen a paragraph in the Anncds of Philosophy 
for March 18^7, copied from the Annales de Chimie et Phy- 
sique^ in which my contrivance of an instrument to measure the 
specific gravity of powders is reclaimed for M. Say, Captain of 
En^neers, .who, it seems, perished in the famous Egyptian Ex- 
pedition ; I trust you will allow me to offer some explanation. 

I was aware that attempts had been made to apply' the 
law of Mariotte, in ascertaining the specific gravity of a sub- 
stance which could not be immersed in water, but supposed them 
to have proved unsuccessful ; and all this I stated at the time 
to the persons who witnessed my experiments. When I first 
visited Paris in 1802, my kind friend the late M. Guyton-Mor- 
veau shewed me an apparatus for that purpose ; and it then ap- 
peared to kne very clumsy and unmanageable. I have no recol- 
lection of the nature of its construction, and only a sort of faint 
impression that it was somehow connected with an air-pump. 
Indeed, were it worth while, I could easily point out two several 
methods of discovering, by help of a good air-pump, the abso- 
lute bulks, and consequently the specific gravities, of powders 
and very porous substances. 

I have now looked into the article referred to in the 23d vo- 
lume of the Annales de Chimie^ and will most readily admit, that 
the Stereometer of M. Say is substantially the same as my Coni- 
ometer. But of this coincidence I was quite unconscious, when 
I designed my instrument. I made no boast of discovery, and 
only mentioned it as a simple conttivance, which could be di- 
"Yected to some very useful and curious researches. I permitted, 
iMeed, a gentleman who admired its application, to draw up a 
pdpular description of it in his own way ; but I deferred giving 
any account of it myself, till I had brought it to greater perfec- 
tion, and was enabled to produce a series of correct and inte- 
resting results. So little, however, did it engage my attention, 
that I have sufiered it to remain nine months for alteration, in 
the hands of the artist. A year has nearly elapsed before any 
chemical philosopher has challenged its originality; and Dr 
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Thomson, Regius Professor of Chemistry at Glasgow, whose 
acuteoess, meoion', and extensive reading, are universally ac- 
knowledged, has, within these very tew days, ordered his work- 
man in Edinburgh to execute for him a copy of the instrument. 
For myself, I can poatively aver, that I never chanced to light 
on the Memoir of M. Say ; and that, although I have been 
very diligent, of bite years, in collecting philosopliical apparatus, 
I have not found any account of his stereometer in elementary 
works of science, or met with that instrument in the phy»calca- 
Innets I have seen either at home or abroad. I suspect it has 
been confined to the Polytechnic School, and ani yet to learn 
what sorts of expeiiments have been made with it. 

While I willingly concede, then, the right of priority, and cor- 
^ally give to the late Al. Say the praise of ingenuity and accu- 
racy <^ conception, I must consider his stereometer as an iiuper- 
fect project, and scarcely applicable, in its original form, to prac- 
tice. The conioineter possesses several decided advantages over 
the instrument figured in the Annalcs de Chimic : 1j(, The part 
for receiving the powder being long and narrow, the capsule is 
easily and nicely applied ; but in the stereometer, the recipient 
. is a broad shallow cup, the lid of which, fitting with difficulty, 
may shut up an undue share of air. Sdly, The long slender 
tube is ea^y pressed down into a wider one, conttuning mer- 
ciury ; whereas Say's instrument is plunged into an enormous 
cistern of mercury, or at least a very tall receiver. 3<%, In the 
coniometer, the scale engraved on the slender tube marks at 
{»ice the absolute bulk of the powder or porous substance, 
or rather the weight of an equal volume of water ; there is a 
slid'mg scale on the outer tube, and an adjustment for the varia- 
tion of the altitude of the barometer, iilhiy. The slender tube 
has besides another set of numbers engraved, corresponding to 
the triplication, as the former does to the duplicatio 
lumc of included aii. By compu'ing the two i 
enabled to determine, whether the tar contaitH 
substance exists in a condensed state, and tq c 
gree of condensation. Stklj/ and lasil//. The ( 
already hidicated some very curious and intc 
which I regard, however, at present as only ap) 
soon as I have brought the instrument to a id 
I purpose to institute a scries of accurate expi- 
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In conclusion, I think, a journalist certainly entitled to re- 
mark» in a tone of right feeling, those coincidences which must 
at times occur in the history of science, when' different persons 
happen to strike into the same path of inquiry ; but to hunt in- 
cessantly after obscure, vague and distorted charges of plagi* 
arism, only betrays the workings of a base and malignant dispo- 
sition. I ever am, &c, (Signed) Johi^ Leslie. 

• Queen Street, \ • 
March 9. 1827. J 



List of Rare PUmta which have Flowered in the Royal Bota/nic 

Garden^ Edinburgh, during the last three months; with 

Description of a new species of Euom/mus. Communicated 

by Dr Graham. 

lO^A March 1827. 
Banksia latifolia. 

— serrata. 

Dichorisandra thyrsiflora. 

Euon3rmus scandens. 

E, scandens ; ftuticosa, scandens, radicans ; foliis lanceohto-ovatis, crienato- 
serratia, venis obliquis ; pedunculis fiHformibus, axillaribus bis (terve ?> 
dichotomis ; germine scabro. 

Description. — Shrub climbing to a g;reat distance. Branches very long, 
cylindrical, green with brown scars, adhering to every thing in contact 
with them, by long, flattened, branching, white threads, which at first 
spring in linear tuns, but afterwards throughout the whole length of -the 
brandies, and hanging loose on all sides, conceal these in an entangled 
mass. Leaves opposite, somewhat decussating, the older ones somewhat 
coriaceous, the younger shining and membranous, bright green, and paler 
on tiie bade, ovate or ovato-hmceolate, acuminate, crenato-serrate, the 
serratures being frequently, especially on the ovate leaves, compound, 
veins oblique, and, as well as the middle rib, prominent on both sides, • 
reticulations at the edges most distinct on the under. Petioles chan- 
nelled, approximate on the branches, distichous on the flowering-shoots 
(^inch long) ; stipules minute, brown, lacerated, one on each side of the 
petiole ; bwis lanceolate, pointed, covered by imbricated blunt scales, some 
of which are persistent upon the base of the twig. Bractea small, awl- 
shaped, brown, reflecced, slightly Ringed, with brown glands at their 
edges. Peduncles axillary twice (or thrice ?), dichotomous, filiform, an- 
gu£u*, straight, nearly three times as long as the petiole. Calyx very 
small, green, tetraphyllous, segments rounded, persisting, at every pe- 
riod concave, and closely applied behind the bases of the stamens. Co- 
rolla yellowish-white, 4-petalous, petals rounded, minutely toothed, re- 
flected, attached by small claws, which are about the length of the calyx, 
and concealed. Stamens 4 ; filaments whitish and tapering, scarcely longer 
than the daw of the petals, at first erect, afterwards reflected, inserted 
into broad, flattened, green bases between Uie petals; anthers yellow, of 
two roundish lobea, f3)out as long as the filaments. Germen flattened, 
yeUowiflh-green,indf8tihctly warted. Stiffmaat first deep green and ses- 
sile, after the shedding of the pollen paler, blunt, and continuous with 
a stout, linear, fiirrow^ style equal in length to the filaments. 
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This spedea wu received from the JlotaDic GanleD, Calcutta, under the 
name here ado|Jted, in 1823, its ontive counlrf uncertain, probably Ne- 
pal. It approaches nearly to E. idiiaaia and E. Dagan* at Flora Indka i 
but is distinguished from the former by the oblique vmna of the leaves, 
and from the latter by its rooting stem, and probably by its spiny Iruiti 
tbou^, as this baa not yot ri(feneil in the Botanic Garden, the nppe«r- 
ance of the germen only can be statnl- 

Liparia sphaaica. 

MirbelJa speciosa. 

Pcna;a squamosa. , 

Pordicium brasiliense. 



Cefestiat P/wnomena from. April 1. to July 1. 1827, calculated 
Jbr lite Meridian of' Edinbwgli, Mean Time. By Mr 
Okohge Iknf.s, Aberdeen. 
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Proceedings of the Wemerian Natural History Society. 

(Continued from p. 191.) 

1886, Dec, 16. — 1. HE Secretary read Mr Audubon's ac- 
count of the habits of the Vultur Aura, or Turkey-Buzzard, 
in which he exploded the opinion generally entertained of its 
extraordinary power of smelling. , (See preceding Number of 
this Journal, p. 17%— 184.) Mr Audubon being present, af- 
terwards shewed to the Society his mode of fixing recently kil- 
led birds in various attitudes, agiunst a board mar^^yKith 
squares or diviaon lines, corresponding to similar linct j 
on the sheet of paper on which the drawing is to be 

A specimen of the Sword-fish, Xiphias Gladii 
in length, found in the Firth of Forth, and ti 
Sligiht, assistant to Robert Stevenson, Esq. dvil 

JAKUABY— -MABCH 1827- C < 
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exhibited, and described by Professor Jameson. The Professor 
also shewed specknens of Jet-coal, the sort used on the continent 
for making ornaments, found in Wigtonshire, by Sir Andrew 
Agnew, Bart. These specimens, he mentioned, were found un- 
der peat-moss and above clay, on the property of Sir Andrew 
Agnew. 

1827, Jan. 13. — At this meeting the following gentlemen 
were admitted members : 

NOM-BSSIDEVT. 

tViLLiAM Bald, Esq. Civil Engineer, Ireland. 
Geoboe Bektham, Esq. Montpellier. 

FOBEION. 

JoHK James Audubox, Esq. Louisiana. 
Mr Cha&les Feed. Harttmak* 

Mt Audubon read a memoir on the habits of the AUigatoi^. 
containing much new information regarding that animal. (See 
the present Number of this Journal, p. 270, ei seq.y — Dr Grant 
then read an account of the anatomy of the Octopus ventriccK 
sus, and exhibited a dissected specimen from the Fictkof For4li, 
of large size, and apparently of full growth. 

A stuffed specimen of the Tapir of America was exhibited at^ • 
this meeting ; and the members were then invited by the Presi- 
dent to view, in another apartment, some live animals, lately 
brought from Chili,^ by the Right Hon. Captain Lord Napier, 
of the Diamond frigate, particularly the Felis Puma, or Ame- 
rican lion. 

Jan. 27.-!— At this meeting Dr Gtant read an account of the 
structure of the eye of the Sword-fish, illustrated by a magni^ 
fied sketch, and by preserved parts of the eye, taken from the 
animal latelv killed in the Firth of Forth. 

The Rev. Dr Scott of Corstorphine then read a dissertation 
on the Saphan of the Sacred Writings, proving it to be the 
Hyrax Syriacus, although rendered coney in our common ver- 
sion. 

Feb, 10. — At this meeting the Secretary read a conununica^ 
tion from the Rev. William Scoresby of Bridlington, containing 
descriptions of some remarkable Rainbows. (Printed in the 
present Number, p. 235, et seq,) 

Professor Jameson then read Mr William Bald^s geological 
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survey of Clare Island, on the west coast of Ireland, illustrat- 
ing ibe same by maps and sections executed by Mr Bald. 

The Professor then gave a general descriptive account of a 
splendid series of the Pheasants and Peacocks of India, speci- 
mens of which were placed on the table. A stufied specimen 
c^ a Persian Sheep, presented to the Boyal Museum by James 
Gibson Craig, Esq. was also exhibited. Mr Audubon laid be- 
fore the meeting several specimens of the coloured Plates of his 
great work on American Ornithology, executed by Mr Lizars 
of this city ; and they excited general admiration. 



SCIENTIFIC INTELLIGENCE, 

NATUBAL PHILOSOPHY. 

« 

1. Repulrion of Heat inversely as the square of the distance, 
— Sir Isaac Newton has shewn, Principia^ Lib. ii. Prop. 28 *, 
that if the repulsion between the particles of a gas were inversely 
as the square of the distance of their centres, the cube of the 
pressure would be as the fourth power of the density, and vice 
versa. Now this is precisely the relation which we formerly 
saw should subsist between the pressure and density of air con- 
taining a constant quantity of heat, if, as appears from experi- 
ment, the specific heat under a constant volume be to that under 
a constant pressure as 8 to 4 f ; and, therefore, whilst the quan- 
tity of heat connected with each particle of air is constant, the 
repulsion between them is inversely as the square of their dis- 
tance |. This being the law common to magnetism and gravita- 
tion, scarcely leaves a doubt that the true ratio is that of 3 
to 4. It is.also the actual law of gaseous repulsion ; for that 
first pven by Newton, and generally adopted, making the re- 
pulsion inversely as the simple distance, really compares the re- 

* Some all^e that this proposition requires each particle to act 
those Best it ; hut it hcAda equally true, whilst each acts on a coi 
her, bovfivsr great, if funilarlj situated. 

i* See equation (C) page 3S6. vol i of this JoumaL 
1^ Any tendencj in the particles to gravitate toward each otiier, 
a£G^ct a law similar to its own. 

c c 2 
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pulsions in ijases where not only the disUnces, but the quantities 
of heat are different. The above principle €& the repid»oni». be- 
ing inversely as the square of the distance, might easily befbewn 
to fuxxxA with the law of temperature and the law o£ Boy^. 
Any v^attoti in the quantity of heat, will, ^ast. par*^ pKodiUGe 
proportional yariations in the logarithms of the repulikms* Per- 
haps the same property belongs to aaagnctism or ekctridtyf : if 
not to gravitation itself. Hbhry TAjsoxol, 

'd. 7%^ Beeeh-Tree a Nonconductor of Ligktnmg.T^'Dx 
Beeton, in a letter to Dr Mitchill of New York, d^ted 19th 
July 18S4, states, that the beech-tree (that is, the broad-leaved 
or 'American variety of Fagus sylveUica) is never known tabe 
assailed by atmospheric electricity. So notorioyi^ he says, is 
this fact, that, in Tenessee, it is considered almost an impossi- 
bility to be struck by lightning, if protection be sovig^t under 
the branches of a beech-tree. Whenever the sky puts on t^hr0i^ 
eaing aspect^ and the thundor begins to roll, the Indian^ lefiye 
their pursuit,, and betake themselves to the shelter o(,the ift^^ 
bceoh-txee^ till the storm pass over ; observation havii^ ;^!l^bt 
these sagacious children of nature, that, while othcx trees are 
often shivered to splinters, the electric fluid is not attractef] by 
the beech. Should further observatbn establish the fao^ of the 
iionoDnducting quality of the American beech, grea4^ ^vi^tage 
may evidently be derived from planting hedg&ox)ws pf such 
trees around the extensive barn-yards in which cattle are leept, 
asid also in disposing groups and single trees in 0];naraental 
plantations in the neighbourhood oi the dwelling-jbofises pf the 
owners. 

» ■ ■ ■ ■ ■ - 

HYDBOGEAPHPY. 

3. Silica in Springs is dissolved by means qf Carbonic Acid. 
— -Dr Earsten remarks, that, if so feeble an add as th^ ace^us, 
is capable of dissolving silica, it is not improbable that the car- 
bonic acid may have the same prc^rty. This ccmjecture ;be has 
confirmed by experiment* The experiment may be qcia^^ a» 
foUows. Decompose a portion of liquor cdlicum by meaii9 of a 
superabundance of any acid, the muriatic,, for example,,. and 
neutralize the clear fluid with* carbonate of ammonia, at the 
lowest posrible temperature. The carbonic acid evolved by this^ 
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process combines with the water ; and, if the neutral fluid is 
preserved in a weil-doBed glass-vessel, it may be kept for many 
weeks, without exhibiting any precipitation of silica. But if it 
is exposed to the air, or, better, if the solution is heated in an . 
c^Tk vessel, it is decomposed in proportion to the escape of the 
cafbonic add, and the siliceous earth is deposited on the walls 
rf the vessel in a gelatinous state. This result shews, that the 
great quantity of silica met with in many mineral springs, par- 
ticularly hot springs, is held in solution by carbonic acid. It is 
true, that we cannot in this way explain how the siliceous earth 
was first dissolved,— for the generally received opinion, that the 
earth is simply washed cut of the strata in the vicinity of the 
springs, is, according to Karsten, untenable. 

ZOOLOGV. 

■ 

4. im^Lark caught at Sea, — I have, at this moment, he^ 
Tore me (says Dr Traill of Liverpool) extracts from the journal 
of my intelligent friend Captain Andrew Livingston, which, 
among other things, notices, that a small bird alighted on the 
farig Jane of this port, in Lat. 47° 4^ South, Long. 43'' 19^ West, 
on September 11. 18S5. It was caught, and when examined 
here, proved to be the common dt-lark (Alauda pratenais.J " 

B. Egyptian Antiquities in Liverpool Museum.-^We have 
in our Museum, many fine Egyptian antiquities ; among these 
is a beautiful papyrus, found in the hand of a mummy. It is 
upwards of SO feet in lengthy the hieroglyphics beautifully exe- 
cuted, and interspersed with numerous pictures. One of these is 
a representation of the Egyptian Last Judgment, as described 
by Diodorus Siculus ; in which the spirit of the deceased is 
ushered by a genius before the god Thothy who sits with his 
tablets writing down the result of a trial, then before him, in 
which the deeds of the deceased are weighed in a balance, the 
vibrations of which are intently watched by Cerberus, In an 
upper compartment, the happy issue of the trial is announced 
by the introduction of the human spirit, i!knder the guidance of 
the same genius, to Osiris, We have an unrolled imd of a 
inummy, a young female, with high thin, nose, and longaaburn 
ringlets, confirming the opinion of. GutoTi Blumt ^ -^nd 
others, that the Egyptians (of the erstj at hatf » oi 
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my) were not Negroes, We have also several mummies shoes, 
and a beautiful sandal of plaited palm leaves, all which are 
made " right and left^ so that even tliis modem fashion has 
had an Egyptian origin. I have, in my possession, several 
Egyptian antiquities, among the rest an exquisite bronze figure 
of Harpoc^ates^ with his finger on his lips, and the sacred 
beetle on his head. The contour of the body, ^nd grace of 
the head^ are quite Grecian. — Letter Jrom Dr Traill. 

6. Notice regarding the Common Star-Fishy Asteria^ ru- 
lens, — On the 6th of March last year, M. Eudes Deslong- 
champs observed the beach at Colville to be covered with star- 
fish. When the waves retired, and there was still an inch or 
two of water upon the sand, he saw them rolling out in tlie 
form of balls, which, on examination, he found to consist of five ' 
or six individuals, closely united and clingipg together by theii* 
rays. In the centre of each of these balls was a full grown 
speomen of Maetra stuUorum, The asterisk were arranged 
along the edge of the valves, which were always separated to the 
distance of two or three lines ; they were applied to them by 
their lower surface. On detaching them from the shell, it was 
remarked, that they had introduced between its valves, lai^ 
round vesicles, with very thin walls, and filled with a transpa-' 
rent fluid. Each asterias presented five pendent vesicles, ar- 
ranged symmetrically about the mouth. These vesicles were of 
unequal size : two of them were commonly larger, and about 
the size of a very large hazel-nut ; the other three were not 
larger than a pea. They appear to be connected with the ani- 
mal by a very short and narrow peduncle. At the other ex- 
tremity was a round open hole, through which the fluid, con- 
tained in the vesicle, flowed gently, and drop by drop." The 
walls of these vesicles were very thin ; the upper half, however, 
was thicker than the other and longitudinally wrinkled.* At 
the end of a few seconds, the vesicles having contracted and 
discharged their contents, were scarcely larger than a grain of 
ordinary shot. When the sea had left the asterice some moments 
dry, they quitted the animal which they were in the act of 
sucking, and immediately after, the place of the vesicles could 
no longer be distinguished. The shells, that had been seized 
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upiw by tbese aniraals, were found in various states of deatruc- 
tu» ; some so far gone as to have only the adductor muscles 
remaining ; but ail c^ them had lost the faculty of closing their 
valves, and appeared to be dead. If testacea be the ordinary 
food <^ the asterise, an enormous quantity of them must be 
destroyed, if we may judge by the number of these amraals. 
M. Desknagcbamps inclines to the opinion that tlie aslerias at- 
tack the mactrse while the latter are still alive, and that, pro- 
bably, by meaits of some fluid, capable of producing torpor, 
ihey force them to open their sliells, and thus allow the intro. 
duction of the singular bodies described, and which act as 
'suckers. He is the more inchned to think so, that none of the 
mactre, which he examined, had the least smell, or presented 
«ny other indication of having been dead for any time. It 
must, however, be remonbered, that bivalve shells of this, 
x>r any other analc^^s species, tossed about by the waves, are 
no longer in their natural state, but have been raised from their 
native haunts unda^ the sand, either by boisterous weather, or 
after intense frost, by even a scarcely more than ordinarily 
troubled state of the sea. Shells in this state are frequently ob- 
served on our shores. In scmie the animals are dead, in others 
BO much weakcRed, as to be unable to close their shells, while 
others may, at least after gales, be for a time apparently as 
sound as ever. Now, it is more than probable, that the aste- 
rise could only attack those which were absolutely dead (A* dyings 
and from which the insertion of their suckers could experience 
no oppo^tJon ; for it would be impos^ble for them to insinuate 
even a pretty solid substance, much less a mere vesicle, between 
the closed valves of a living shell ; and, on the other hand, how 
should the asterise contrive to make the shell of a vigorous ani- 
mal <^n, in order to let them throw in their ima^ned tor.pori- 
ferous fluid f 



7- Concktsions of M. Dureatt tk la AlaWa Jaqiiiiii-.i, re- 
tpecting the Ancient Hislory, Origin, and Nig^l^Minii-if qf 
the Cereaks, and eapeciaSy Wheat (TritiMg' -nmu and 

*ttvvum),(md Barlq/ (Hordeum vi^garejKL hon). — 
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1. That the city of Nysa, the native country of wheat and bar- 
ley, is the same as Scythopolis or Bethsane^ ai^ is ^tuated id 
the valley of the Jordan. 2. That the identity of the wheat and 
barley, anciently cultivated in Egypt and Palestine, with our 
Cereales^ is certain. 3. That the habitat of all the vegetables, 
animals, and minerals, indicated by the most ancient monu- 
ments, as existing in the country of barley and wheat, haa 
been confirmed beyond doubt. 4t' That the comparison of the 
various zodiacs, the migrations of the worship of Geres, confirm 
this origin of' the Cereales, 5. That the greater number of 
species of the genera Triticum^ Hordeuniy and Secale^ whose 
habitat is known, being indigenous in the East, the testimony of 
history accords sufficiently with the rules of criticism establidied 
by science ; and that the valley of the Jordan, the chain of Li- 
banus, or the part of Palestine and Syria, ^hich borders upon 
Arabia, may with great probability be assigned to our CereaUs^ 
as their native country. 

8. Instructions for Collecting and Preparing Fungi Jbr > 
Herbariums^ and for Preserving them from the Jttacks of . 
Insects and their Larvae. By M. C. H. Persoon. — ^A few words 
regarding the proper time for gathering Fungi, and the locali- 
ties in which they are found, precede these useful instructions. 
The following are the principal rules of preservation given by 
this celebrated mycologist : — 1. To gather the coriaceous and 
suberose fungi, before they begin to get old, lest they 
should contain germs of destruction, the most formidable of 
which are the eggs of insects, and to expose them from time to 
time to the rays of the sun. S. To subject to pressure, with* 
out squeezing too n^uch, the thinner species, to change the pa« 
per often, and expose them to the open air. 3. Tp leave in 
the open air, until perfectly dry, the gelatinous fungi, such as 
the TremeUa, Auricularia^ &c. When immersed in water, . 
they resume their original form and colours. 4. To model in 
wax, or immerse in weak spirits, the species whose forms cannot 
be exactly peserved. 5. To gather the Lycoperdinew when 
half mature,. and let them dry in the air, that they may bear a .■ 
slight degree of compression, without being deformed. 6. To , 
preserve the TricJiiacea and Isaria^ which grow upon chrysa- 
lids, in small boxes furnished with cotton, in order to retain 
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ilieiv delicate forms, which would be dcstrojied by tlie slightest 
shock. 7- To dry, in the usual niaoner, by a moderate degree 
of pressure, in grey paper, the FungfAds of a thin and papyra- 
ceous consistence, as well as the cpiphyllous fungo»ties. 8, 
Lastly, AlVcr complete desiccation, to inclose them in paper bags, 
to prevent the attacks of insects and worms, and espedolly to 
defend them against the contact of foreign bodies. In this man- 
ner, says the author of the Synopsis Fungorum, these produc- 
tions may be presened for a long time, in order lo compare 
them with one another, examine them without fear of losing 
them, and communicate them to others. . . 

9. Effects of certain Manures on tfie qualities of Plants.-^ 
Among the fertilizers of the soil, high importance is attached, 
and deservedly, to that mass of matter which results from the 
process of putrefaction iijmn organic substances undergoing cor- 
ruption after death. By reason of its efficacy, it is assiduously 
procured to fertilize poor soils, to renovate exhausted ones, and 
prevent good ones from wearing out. Animal manures have a< 
peculiar rankncss. Some of them stimulate, or, it may almost 
be said, cauterize with vehem^ce. Hence they require ad- 
mixture of milder materials to mitigate their force. Yet, after 
the offal and scrapings of large cities, have been mingled with i 
soil in such proportion as not to destroy the life of plants, but 
to promote their vegetation, they have been considered as com- 
municating, in many cases, a disgusting or offensive quality to 
some of the vegetables they nourish. They have been charged 
with imparting a biting and acrimonious taste to radishes and 
turnips. Cabbages are leas sapid and delicate. Potatoes have 
been observed to boriow the foul taint of the ground. It has 
been traced lo the bulb of the onion. Millers observe a strong 
and disagreeable odour, in the meal of wheat that grew upon 
land highly charged with rotten recrements of cities. The like 
deterioration of quality, has even Iieen remarked in tobacco rais- ' 
ed in cow-pens. And slable-dung has been accused of 
ing a disagreeable flavour to asparagus. It scemi 
portion of the foul matter of the manure was i 
vegetable radicles, and, after passing unasKini 
sapvesscis, was converted by the process < 
su&stances. This condition of the vegetn. 
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receive illustration from analogies in the animal kingdom. Ducks 
are rendered so ill-tasted from stuffing down garbage at the kit- 
chen door, as sometimes to be offensive when brought as food to 
the table. The quality of pork is acknowledged to be modified 
by the food of the swine. The bitterness of partridges has been 
ascribed to the buds upon which they live ; and the peculiar 
flavour of piscivorous wild fowl, is rationally traced to the fish 
they devour. Thus a portion of nutrimental matter passes into 
the living bodies of plants and animals, in certain proportiop, 
without having been entirely subdued, or assimilated. It be- 
comes, therefore, a subject of curious and important reflection^ 
The horticulturist mostly calculates on the quantity of his crop. 
It is, however, a becoming subject of research, that be diouM 
likewise attend to the quality ; or perhaps the consumer, his 
customer, may inform him that an offended palate and iajiired 
health, will induce a careful provider to seek uncontaminated 
articles for his table. — Dr MitchUta Discourse at the Anniver^ 
sary of the New York Horticultural Society^ 1826. 

ABTS. 

10. New Mode of apph/mg Graphite^ or Black Lead^ in 
Drawings. — ^Mr C. Galpin, the inventor of this improvement 
in the management of graphite, as applied to drawing, having 
long regretted that a material of so pleasing a neutral colour, 
should only be capable of producing broad shades, by means of 
a laborious repetition of lines or touches, commenced a series of 
experiments with reference to this subject, which, however, did 
not at first lead to any useful result, on account q£ the granular 
^paration of the substance, when applied to paper. At length, 
having thought of reducing it to an impalpable powder, and 
u^g it with a brush, he obtained the most complete success, 
having found that every possible degree of shade can be produ- 
ced with the nicest imiformity, and in less than a twentieth part 
of the time required in the ordinary manner. The process is 
described as follows : — The instruments required are, a snudl 
{nece of muslin, filled with black-lead reduced to fine powder, 
which is called a shader ; a palette^ made of thick card board ; 
and a brti^h of medium size. The shader is rubbed two or 
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three times on the palette, near one extremity, by which a small 
portion of the lead is ^fted, as it verr, through the muslin ; the 
brush is jiossed round in the pulverised graphite, and 
other part of the palette, to adjust tlie shade required ; the 
brush is then applied to the paper, to produce a sky, or otlier 
expanse of shade, with a circulating motion. To produce a 
darker shade, the graphite may be rubbed in with alder, pitb, 
or any similar suhsUnce. brought to a point, — G'^a Technical 
Reposiion/, 1827. 

11. On Etching and Dyeittg at mtce figures on Ivory ; hy 
Mr J. Cathery. — The usualinodc of ornamenting ivory in black. 
is to engrave the pattern or design, and then to fill up the cavi- 
ties thus prociuced with hard black varnish. The demand for 
engraved ivory in ornamented inlaying, and for other purposes, 
is considerable, although the price paid for it is not such as to 
encourage artists of much ability to devote themselves to this 
work, which consequently is trivial in design, and coarse in exe- 
cution. Mr Cathery's improvement consists in covering the 
ivory with engraver's varnish, and drawing the design with an 
etching needle. He then pours on a menstruum composed of 
120 grains of fine silver, dissolved in one ounce measure of ni- 
tric acid, and then diluted with one quart of puie distilled wa- 
ter. After half an hour, more or less, according to the required 
depth of tint, the liquor is to be poured off, and the surlace is 
to be waslied wiUi distilled water, and dried with blotting pa- 
per ; it Ls then to be exposed to the light for an hour, after 
which the varnish may be removed by means of oil of turpen- 
tine. The design will now appear impressed on the ivory, and 
of a black or blackish- brown colour, which will come to its full 
tint after exposure for a day or two to the light. The proper- 
ty which nitrate of silver possessee, of ^ving a permanent dark 
stain to ivory, and many other substances, has been long known ; 
but Mr Cathery has the merit of having advantageoiwl- 
it in a department of art in which it is likely to be 
ble service, by improi^ing the quality of the omaiF 
same time of diminishing the cost. Varieties oj 
be given, by substituting the salts of gold, pi' 
for the solution of silver. — Gilts Repoaitory- 
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NEW PUBLICATIONS. 

1. Essay on the Theory of the Earth. By Baron 6sorg£ 
CuviBR ; with Geological Illustrations by Professor Jams* 
SON. Fifth edition. Translated from the last French edition, 
with numerous additions by the Author and Translatbr. 
Eleven Plates. Blackwood^ Edinburgh ; Cadell, London. 
14s. 

On the suggestion of Ih'ofessOT Jameson, the celebrated es- 
say of Cuvier was translated by the late Robert Kerr, Esq. 
F. R. S. £., and under the revisal of the present editor, who 
also added to the original a series of notes and illustrations. 
The success of the work was great. It was speedily repub^ 
lifihed in America, and translated, with . its notes and illustriu 
tions, into the G^man and Italian languages. Another edi* 
ticm was soon required. This, in its turn, was speedily ex- 
hausted. Although, in l}ie third edition, as in the former, the 
inipression, was great, b, fourth and enlarged edition appeared 
in 1822. The present, which is thej^A edition^ is translated 
from the last edition of the illustrious author, and may be con- 
sidered nearly as a new work, from the numerous additional 
facts and views which it contains. The many thousand copies ' 
of tills work now circulated throughout the Britidi Empire, and 
indeed in every country where the English language is known^ 
is a proof not only of the very general interest excited by geo- 
k^cal facts and reasonings, but also of the absurdity of the opi- 
nion still entertained by some of the inutility of this branch of 
natural history. On this subject. Professor Jameson, in the 
preface to the present edition, has the following remarks : 

*' Geology, now deservedly one of the most popular and attractive of the 
physical sciences, was, not many years ago, held in little estimation ; and, 
even at present, there are not wanting some who do not hesitate to maintain, 
that it is a mere tissue of ill observed phenomena, and of hypotheses dflxmnd- 
less extravagance. The work of Cuvier now laid before the public, contains, 
in itself not only a complete answer to these ignorant imputations, but also 
depionstrates the accuracy, extent and importance of many of the fiu^ and 
reasonings of this delightful branch of Natural History. Can it be maintain, 
ed of a science, which requires f:)r its successful prosecution an intimate ac- 



quaintance with Chemistry, Natural Philosophy and Astronomy ,-i<^with the 
details and views of Zoology, Botany and Mineralogy, and which connects 
these difierent departments of knowledge in a most interesting and strlkiiu^ 
manner, — that it is of no value ? Can it be maintained of Geology, whicn 
^Uscloses to us the history of the first or^fai of organic beings, and traces 
their gradual deyelopement from the monade to man himsel^-^which enu- 
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■oKate* uid (kicribes the liirnget tbat pknti, animals, and mineraU, the at. 
mosphere, and the waten of the globe, nave uniln^one frum theearlleat gea- 
logicnl periodg up to our own thne. and which even inntructa us in the ear- 
liext hutory of the human species, — that it oSea no gratificaCiaa to the phi. 
losopber i Can even those who ratimate the value of science, not by intel- 
lectual desires, but by practical advantages, deny the importance of Oeology. 
certainly one of the foundations of agilculture, and which enabUs us to search 
out materials for numberless important economical purposes? 

PoMtive geology or geognosy, as Cuvier, in his life of Wer- 
ner, remarks, originated with that remarkable man ; and all 
that has been done towards unravelling the structure of the 
crust of the earth since his views were made known, has been in 
harmony with them. The Editor remarks, 

" Geoli^y took its rise in the Academy of Freybere, with the illuBtrioua 
Werner, to whom we owe its present interesting conifitlon. This being the 
case, we ought not, (as is at present too much the practice), amidst the nu- 
merous discoveries in the mineral Idngdom which have been made since the 
system of investigation of that great interpreter of nature was made known, 
forget the master, luid arrogate Si to ourselves, tn this island, Geoltwy first 
tai£ Stm root in the north : in Edinburgh, the Wemerianseognoatic^ views 
and method of investigation, combined with the theon of Hutton ; the expe. 
limenla and speculations of Hall; the illustrations of Ftay&tr; and the la. 
baun of the Uoyal and Wemeiian Natural History Societies, excited a smrit 
of inguiry which rapidly spread throughout the empire; and now Great Bri- 
tain presents to the scientific world a scene of geological aeutenesi, aotirity 
and enterprise, not surpassed in any other country." 

Independent of the numerous additions to the test of the £»- 
say, the editor has added upwards of two hundred pttgea of 
notes and illustrations on the following important topics, 

On the Subsidence of Strata. Delu^, Formation of Primitive Mountains. 
""'"' 'n Scotland, Holland, Germany, Switzer. 



the Baltic, and on the coast of 



of the Coast of the Adriatic which 



The distribution of Boulder-Sti 

land and Americ: 
The Alluvial Sand of the Danish Inlands 

Steswigh. 
The Sand-Flood — Sand-Flood in Morayshire. Sand-Flood 

&C. Moving Sands of the African Deserts. 
Action of the Sea upon Coasts. 
The Growth of Coral Islands. 
The Level of the Baltic- 
Fossil Remains of the Human Species. 
Account of the Dispkcement of that pat 

is occupied by the Mouths of the Po. 
The Universal Deluge. 
The Action of Running Waters. 
Connection of Geology irith Agiicutture and Planting. 
Account of the FossQ Elk of Ireland. 
Account of the Living Species of Elephant, and ef the £; 

Elephant or Mammoth. 
Account of the Caves in which Bones of Carnivorous Al 

quantities. 
Cave cont^ning Bones at Adelalierg, in Camiola. 
View of the Genera of Fossil Mammifera, Cetacea, A 

secta : with their Geagnostical Number and Diatljt 
View of the Classes, Orders, or Families of Anltnals, o 

Fossil state; with their Geognostical DistrlbutUn. 
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This work, so rich in well authenticated and wdil arranged 
geological facts, and aboutiding in beautiful views of the mineral 
and animal kingdoms, cannot be too strongly recommended. It 
ought to find a place in the library of every one who takes an 
interest in the natural, and even the civil, history of the planet 
we inhabit. 

2. lUustrcUion of the Geology qfStisseXy containing a general 
view of the Geological relatione of the Sotdh Etxstem part 
of England; with Figures and Descriptions of (he FossXU ^ 
TUgate Forest. By Gideon Mantell, Esq. F. R. S. Fel- 
low of the Boyal College of Surgeons, F. L. S. M. 6. S. Sec, 
One volume quarto. 

M. Mantell is already advantageously known to geolo-' ' 
gists, -by his interesting and valuaUe volume on the geology 
c^ Sussex. The present elegant work is a further proof of 
his skill and activity ; and, therefore, we truly r^ret to find, 
irom the preface, that this will, in all probability, be the last 
time we shall have an opportunity of noticing bis geolo^ca! 
labours, as he intimates his intention of taking leave of this 
department of Natural History. Sussex, Mr Mantell informs 
us, is composed of portions of all the secondary formations of 
England, from the Purbeck limestone to the tertiary deports ; 
outliers of the London and Isle of Wight basin, and accumu- 
lations of diluvial and alluvial matters. The regular deposits 
are the plastic clay and London day^ chalky shanklin sand^ weaid 
elay^ and the sands aand clays of Hastifngs. All these difierent 
deposits are carefully and luminously described ; the various or- 
ganic remains with which they abound well described, and many 
of the more remarkable represented in a series of twenty beau- 
tiful lithographic plates. The stratification of the Forest of Til-, 
gate, which has excited so much interest on account of its organic 
remains, is fully described, and evidence adduced of its beipg 
older than chalk. The description of the organic remains of 
Tilgate Forest is concluded with the following striking obser- 
vations, which also close the work. 

" In concluding this description of the organic remains of Tilgate Forest, 
we would repeat, what we have elsewhere remarked, that the vast prepond^ 
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ranee of the land and fresh-water exuviae over those of marine origin, obsen". 
able in these strata, warrants the conclusion that the Hastings beds were form, 
ed by a very different agent from that which effected the deposition of the 
Portland limestone below, and the sands and chalks above them. The seas 
in the primitive ages of our planet were inhabited by vast tribes of multilo- 
cular shells, whicli, however variable in their species, were not only of the 
same family, but also of the same genera, namely, Belemnitety Ammonites^ and 
yauHHies. ' These shells, if we may draw any conclusions fit)m our knowledge 
of the habits of the recent species of the only genus that still exists, were in- 
disputably inhabitants of the ocean ; and the presence of their remains in any 
conmderable quantity in a stratum, affords a fidr presumption that such stra- 
turn is a marine deposit. The converse of this proposition, we conceive, must 
hold good in a case like the present, where not a vestige of these ancient ma- 
rine genera can be traced, among innumerable remains of terrestrial vege- 
tables and animals, and of fresh-water testaceoe. The occasional occurrence 
of marine exuviae affords no grounds for a contrary opinion, since this fact is 
no more than might be expected under such circumstances, and is in strict 
accordance with what may be observed in the deltas and estuaries of all great 
riven. 

^^ We cannot leave this subject, without offering a few general remarks on 
the probable condition of the country through which the waters flowed that 
deposited the strata of Tilgate Forest ; and on the nature of its animal and 
vegetable productions. IVnether it were an island or a continent, may not 
be determined ; but that it was diversified by hill and valley, and enjoyed a 
rlimafp of a higher tempeiature than 'any part of modem Eunrae, is more 
than probable. Several kinds of ferns appear to have constituted the imme- 
diate vegetable clothing of the soil ; the elegant Hymenopterii ptUoMdes^ which 
probably never attain«i a greater height tnan three or four feet, uid the 
beautiful Pecopieris retieiUaia^ of still lesser growth, being abundant every 
where. It is easy to conceive what would be the appearance of the valleys 
and plains covereid with these plants, from that presented by modern tracts, 
where the common ferns so generally prevail But the loftier vegetables 
were so entirely distinct from any that are now known to exist in European 
countries, that we seek in vain for any thing at all analogous without the Tro- 
pics. The forests of CkUkrarim and EnJhgeniUB (the plants of which, like 
some of the recent arborescent ferns, probably attained a height of thirty or 
forty feetV must have borne a much greater resemblance to those of tropical 
fmona, than to any that now occur in temperate climates. That the soilwas 
ofa sandy nature on the hills and less elevated parts of the country, and ar- 
gillaceous in the plains and marshes, mav be inferred from the vegetable re- 
mains, and from the nature of the substances in which they are inclosed. 
Sand and clay every where prevail in the Hastings strata ; nor is it unworthy 
of remark, that the recent vegetables to which the fossil jilants bear the great- 
est analoff^, a£fect soils of this description. If we attempt to pourtray the 
nnimaTg of this ancient country, our descriptirm will partake mcire of the cha- 
racter of romance, than of a legitimate derluction from established fa^-ts. 
Turtles of various kinds must have been seen on the lianks nf its rivc-rs or 
lakes, and groups of enormous crrx:r>diles basking In the iens and shallows. 

^ The gigantic Meffolomurtu, and yet more gigantic Ifftuuwlf/n, to whr>»i 
the groves of palms and arborescent ferns would be mere beds of reeds, inust 
have been of such prodii^ous magnitude, that the exiiting animal creation 
presents us with no fit oQects of comparison. Imaglna an aoiinal of the liz. 
ard tribe, three or four times as large as the lai^gett crocsMbs^^ving jaws 
equal in size to the incisors of the rhinoceros, aod croiC^' w||jj horns ; 
such a creature must have been the Iguanodon. Nor wMBthc ^ itrftaniH oi' 
the waters much less wonderful ; witness the ^^tdamgm^ only re- 

quired wings to |je a flying dragon ; the Ashes nmmlmBlli] 'lista- '* 

&c. ^^^^ 
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3. Maihematicdl and Astronomical Tables Jbr (he use tf Stu- 
dents of Mathematics, Practical Astrofiomers, Surveyors^ 
Engineers, and Navigators, By William Oalbraith^ 
M. A- Oliver & Boyd« Edinburgh. 9s. . 

This portable and cheap volume is well worthy of the attention 
of the practical men alluded to in the title page, and we have no 
doubt, that, when its merits come to be sufficiently known, it will 
supersede the use of every other with which we are acquainted. 
It is needless to mention, that Mr Galbraith g^ves all the (ordinary 
tables to be found in works with similar objects, such as the lo^ 
garithms of numbers, logarithmic sines and tangents, and others, 
without which no surveyor, seaman, or astronomer, can advance 
a step ; and we i^all confine ourselves in this notice to an enu- 
meraticMi of such additions and improvements as Mr Galbraitb 
has made, and which we think claim for his work, as we have 
said above, the notice of all men who are really at work on such 
subjects. 

In the first place, we consider that Mr Gralbraith has great 
merit for giving, in a clear, well ordered, and perfectly scienti- 
fic style, such a course of demonstrative reasoning on the theory 
as well as the practice of his subject, as cannot fail to be vary ' 
usrful to students who have a real wish to understand what they 
are about, and whose better taste and judgment have hereto- 
fore been ofiended by these epitomes which, to use their slang 
phrase, have been reduced to the lowest capacity. The various 
methods of obtaining the longitude, are discussed at some length, 
. and with singular clearness. We are not aware that in any othar 
work of this elementary nature, those minute corrections in the 
lunar method are ^ven ; and, in fact, we suspect few navigators 
are aware of their importance. We allude to the equations fer 
second differences iivthe distances^ which are correctly ^ven only 
for every 8 hours in the Nautical Almanac, but which are not 
found in strictness, for an intermediate period, by simple arithme- 
tical proportion. This equation, in some cases^ amounts to 6 se- 
conds of distance, 12 seconds of time, or 3 minutes of longitude* 
Mr Galbraith has computed two little tables for obtiuning the pro- 
per correction (Introduction, page lOS.) Another small correc* 
. tion on account of the oblique semidiameter, is found in two tables 
by Dr Young, given at page 101. And a table is given by Mr 
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Henderson of Edinburgh, for another correction still, niunely, 
that aziang from the effect on the horizontal parallax of the 
moon, caused by the oblate figure of the earth. We recommend 
Mr Galbraith, in his next edition, to bring all these corrections 
distinctly under the reader^i view at one place. 

Ofor author does not confine himself, hovrever, to the pro- 
blems in ordinary use, such as lunar observations, occultations 
of the fixed stars, chronometrical observations, and the measure- 
ment of heights by the barometer, which last is admirably exe- 
cuted, bnt enters also ^th the full spirit of an observer, and 
all the minute accuracy of a computer, into the elegant disquia- 
tions dependent upon the figure of the earth, the velocity of < 
sound, and other topics of high interest. 

We shall now proceed to point out briefly those improvements 
and additions which we have been most struck with in the 
tables. 

In Table II. of the common logarithms, there are added pro- 
portional parts, which greatly facilitate its use. 

Table V. or logarithmic tangents, &c. has two sets of argu- 
ments, one for time, and one for arc, besides proportional parts 
for seconds at the bottom. 

We are decidedly of opinion, however, that, for most pracU- 
cal purposes, it is infinitely better to have separate tables for 
converting time into arc, and the reverse ; and we have reason 
to believe, accordingly, that Mr Galbraith stopped the press to 
give tables LXI. and LXII. at our suggestion. In the next 
edition we hope he will place these two tables by the side of 
XXX. and XXXI., for converting solar into siderial time^ and 
the Feverse, and near XXXII. for converting mean time into 
parts of the equator. These are all eminently useful ; and we 
are glad to observe Mr Gralbrmth giving them at full length, to 
angle seconds, and not in the usual abbreviated shape, which is 
very teazing. 

TaUes VI. and VII., for natural sines, tangents, &c. are too 
contiracted, b^ng given to degrees only ; if given at all they ij^uld 
be to minutes. 

Table IX., for taking out the proportional parts 1 
ferences of declination, right ascension, &c. we do nol; 
as it requires the use of the proportional logarithms in t* 
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tid^e. We fl)p|yr6ve i^ore of tfiie tabb of |ilr^ilionftl log a aiil B i te 
to iwtoty-four Iio^rfs by Lax atad oihei^s, whidk ^iHes the-rtiswir 
at ohe itnpeetion. 

Tabfes XIll gives (he contectibn to be added to the sirt's al- 
titude, and combines tbe dJp, re&actioi^, parallax and setni-dia- 
meter. We coiifess, however, we prefer that thesie corrections 
should not be sfdfi^erped together m tMs way, and hate always 
made it a rde tcy teatoh oiir youn^ ftiends to^ shun such talrfes^ 
and take out each eorretltion' sepkraliely. 

Table XVl. has been re-com|nited, exipressly for this work, 
from th^ sun*s hottzofiud paraHeit isken at 8/^68. 

Table XVfl. gives Mr Ivoi^'s i^firacfions, but it has been^ 
considerably extended, and, as we think, improved, by having 
ift^ refriaduohis and their logarithtifrs to evet]^ I(K fttn^ the zenith. 
tb* the horizon. 

The addition of proportional parts to the three succeeding ta- 
bles for the cbrrettions due to tfh^' theiNnometer and barometer 
is very praiseworthy, as it nteteriaUy fikiBtat^s their applrca^ 
tioir. 

We observe, that a coiomi^ hks \kfkxi ^ded to taMe XXVII. 
of Equations for second differences, by which they are adapted 
to the' suh^s declination ^ and although, in ordinary cib9es> no cor- 
reeiion for the ii^reguli^ity of the sun's motion is necessary, it 
does heiibtiie 6( consequence in very accui^te observations for 
Attitude made near the Solstices. 

TiA>te LIX. giteg the logarithms of the liudiber^ in Rossel's^ 
weH knolfHi tabfe for correcting the longitudes dete^ined by 
^)roi^omiBter, wbeh the rate has be^n found to have varied. 
£^i^thing which contributes to the accuracy of such determi- 
i1)Eidot)s is^ valt^ble ; and we think Mr Galbr^th, by dwelling 
so fre(][ueutly oti tihese minute corrections, does essential service 
to science, by makihg observers aware how eairily and safely they 
may be taken into account. 

Table LXHI. contains, in a compeni£ous ^tqie, many ex. 
tremely tiis^ftd numbers, #ith their logdritbikis and cotnple* 
ments. 

Tabled IXVI. attd LXVII , for the thii-d dnd fourth diffe- 
lehbte 6f the nibon'^s ^btibn, are by Mr Hetiderson, a very in- 
genious mathetnatidan ih ]Bdinburgh. 
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TC^MR % ^ $)p9atlOI^'oq■tiqg lu&d coyerlog oJT.^Teopds or ptck- 
ages fiir cmnUiiiing, pteaerviDg^ or coay|^3riiiy gpo^^yWlieUiar liquid 

iX To !CHAitf.»Ji Fkai^v of Qi^eeowioh, ^. ^g9A|U> Wiltt of 
Haoji)^, Sta|^n^ijbiiiz\^^pi9iii«»«i^id ^xx.ix^ P;u^muji of White- 
d»^Kil^.oqg$]ifier9%fiii)eUMdqf.»pp!(j^ useM 

pinpo^em 
To Cmamleb Habslkbev of Great Qmoad Stxeet^ jj^. for his nuu 
dunieij fyr iMIitating the wodkuig of xaipio^ pfij^ ef[jbrafitioa <^ 
dianiondH, ftc. gold, aUver, &c. piom ti^e ore» Uie earth, or the 
mo^i ijppUcahle l|)Eeii^ to.otlier purpoBeo. 
To joHv c^Txeiu ^ jCollon, vn the oom%;r 9f ^i^^m ci^ ^"HS^" 

pfie^f fiir unpn^emei^ in s^ei^n myhineiy ^ri^^pfpra^*!^ 
To Petkk JII^^t of Gj;e|^ J^ ^P^^ ^^^^T^^H^ II^muI, £>r im- 
^fft^j&aamia^ijy^}^ |the fifmnes jgjf a^r^ets j^d ^^r i^iaqiiptions 
wiU:he/eiu|ei3eil mre dunihie and cons^^kupps. 
jl^ ^ .^i^fi^uil ^aewapjf of JQ^fiwich, fc{r io^pyements in the 

m9!^Sf.m9S^ W ^^ ^^BMWti»f»^,ft>':^« ^i^Hftcturing of 
^t, lu^ qtlver p|«^|^ofes. 

To JkfAURxcs DE JoTJGH of Wanington, cotton-spinner, for im- 
jprpyenv^ta i« machinery or ajpparatns ibr preparing rovings, and 
jfor jirini^fgyjid innduig ^fihroua ^ubt^tanceB. 
,^ 5r« ftWW??*H;i^«a^B^^ Esq. for im- 

p[ffVfimsnU hfi huiidingjphips.and other vessels, applicable to va- 
rious j|;uirpQ9€^ ftpr propelling tl^ same. 

To Thomas QtrASRXLL^ pf Peter's Hill, Lon4on, lo^ '^vements 
in. I^e wanyrfytiire of lamp^ 

To Wii.hXAf^ JB^ixGSXOK) master mill-wright, yf I Kk- 

yard, and George STWBi|[o,^ina^ematicf^ ji er, 

of .High Street, Portonouth, for improv^neoU OC 

9{igpiars^tu8 for the npKnre readily or certainly am -^ 

and stability of ships or other ressels. 



\ 
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Dec. SO. To Melvil Wilsov, of Wamfcnrd Court, Throgmorton Street, for 
improvements in machinery for cleanijog rice. 

To Chaales Scidleb, of No. 1. Crawford Street, Portman Square, 
for a method of drawing water out of mines, wells, pits, and other 
places. 

To F&EDERicK Andrews, of Stanford Rivers, Essex, for improve- 
m^its in the construction of carriages, and in the engines or ma- 
chinery to propel the same, to be operated upon by steam or other 
suitable power. 

To Charles Ravdom, Baronde Barenza, of Target Cottage, Kentish 
Town, for improvements in gunpowder-flasks, powder-horns, or other 
utemdls of different shapes, sudi as are used for carrying gunpow- 
der, in order to load therefrom guns, pistols, and other fire-arms. 

21. To Valektxke Bartholomew, of Greet Marlborough Street, for 

his improvement in shades for lamps, &c. 
To John Greoort Haxcock, of Birmingham, plated beading and 
canister hinge manufacturer, for a new elastic rod for imibrellas 
and other like purposes. 

22. To — Thomas, of Yall Grove, Chelsea, £sq. for his process of 

rendering boots, shoes, and other articles, water-proo£ 
To David Redmund, of Greek Street, Soho, engineer, for improve- 
ments in the construction and manufacture of hinges. 
29. To Elijah Galloway, of the London Road, Surrey, engineer, for 
1827, a rotatory steam-engine. 

Jan. 9. To Johk Whitino, of Ipswich, architect, for improvements in win- 
dow sashes and frames. 
11. To James Frazer, of Houndsditch, engineer, for an improved me- 
thod of constructing capstans and windlasses. 
To James Frazer, of Houndsditch, engineer, for an improved me- 
thod of constructing boilers for steam-engines. 
W. To William Wilmot Hall, of Baltimore, America, at present 
residing in Westminster, for an engine for mooring and propell- 
ing ships, boats, carriages, mills, and machinery of every kind. 
To William Hobsok, of Markfield, Stamford Hill, Middlesex, for 
an improved method of paving streets, lanes, roads, and carriage- 
ways in general. 
^^ To James Neville, of New Walk, Shad-Thames, engineer, for an 
^> improved carriage, to be worked or propelled by means of steam. 

\ To William Mason, of Castle Street East, Oxford Market, West- 
V minster, patent axletree-maker, for improvements in the con- 
S. struction of those axletrees and boxes for carriages known by the 
, names of mail-axlet'rees and boxes. 
16. "to Robert Cofeland, of Wilmington Square, Middlesex, for im- 
^ provements on a patent already obtained by him for combinations 
' ^ ' of apparatus for gaining power. 

Teh. 1. To Robert Barlow of Jubilee Place, Chelsea, for a new combina- 
tion of machinery, or new motion for superseding the necessity of 
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tbe oAilaaiyczlaik in Bteam-engixieB, and finr other purposes where 

power is requhred. 
Feb. 1. To JoHV Fbedirick Daitueix, Esq. of Gower Street, Bedfiird 

Square, fi>r fa np rovemcnts fai the mim&ctare of gis. 
To JoHir Oldsax of DuUin, fixr improvements in the construciion 

of whAds Ibr driving machinery impelled fay water or wind, also 

iqppUeaUe to psepeOiing boats, Ac 
To Balpb HnroxABSH of Newcastie-upon-Tjne, masteronariner, 

ibr an improvement in the construction of capstans and wind- 



To BoBUT STinLnro^ Cleric, minister of Qalston, in Ayrshire, 
and Jiin» STnuuore, engiBeer, of Glasgow, ftr improvements 
in air«:ii^neB for moving of machinery. . ■ • 

To JoBir Wbxtx of Southampton, engineer and troUi&under, fi)r 
imffovenents in the construction of pistons or budfets finr pumps. 

To Samitii. Pjuucn, Aigyle Place, Argyle Street, Westminster, 
biwislst, fbr improvements in the construction of hnnpB. 
Si To AvToimB AnoLFHE MAmcxLx.xK Mambiot, of No. JW. Norfolk 
Stieo t, Strand, for improved machinery fiyr working or cutting 
wood into all kinds of mouldings, rebates, comiees, or any sort of 
fluted woilt. 



^PcimJU grcmiUd sn Scailandjrom 18^ December 1826 

io %4a Februofy 18ft7. 

ISflS, 
Dec. 18L To Jaxes Yavdxll of Brood Wall, in the parish of Christ Church, 
Suirey, private person, for ^ certain improvements in apparatus 
for cooling and heating fluids." 

14. To HxunT Chables JLacy of Manchester, in the county palatine 
of Lancaster, coach-master, for '^ a new apparatus on which to sus- 
pend carriage bodies.'* 
To Thomas Machzll of Bemers Street, Oxford Street, in the 
county of Middlesex, surgeon, flnr ^ certain improvements on ap- 
paratus applicable to the burning of oil and other inflammable 
substances.** 

90. To DoMnriavE Pierre Deurbrouck of Leicester Square, in the 
county of Middlesex, Esq. for an invention communicated to him 
by a fordgner residing abroad, '< of an apparatus adapted to cool 
wort or must previous to its being set to undergo the process of 
formentation, and also for the purpose of condensing the steam 
arising firom sdUs during the process of distillation." 

39. To Count Adolphe Euoine de Rosf^n, of Prince's Street, Ca- 
vendish Square, in the county of . fiddlescx, for an invention 
communicated to him by a foreigner residing abroad, " of a new 
engine for communicating power to answer tlie pur])oses of a steam- 
engine." 



for ^ certain improvements in propeOyiKg Ji)(^ Ml4.flu^ and other 
Jan. 16. To JBpWT S«»yiMMG9r f'jMRM^/tf .^yAeiS^^^^ jp the dtj of 

JU»4ii^ iril]M94i!Q^Mr» £»r ^ H» ImpiYi^ <vrUiclii« mtdbine.** 

^ UMm ?«0M ^r^yte^ylifildAQflto UiP<fito*9 Im, flin the county 
of Middleaex, gentl^iai^ jfar fR jliMpi^iQ» jQjW Mm inifatod to him 

Ar*|iNB0JinfrmWcig.ah^^ ^sdjsiaM^ impmmwmta in the 

JBiflh^ iiaod jur cttxHk^t 4uhbi«i^ .aUvecingy ixnriog, or spinning 

I wool, cotton, waste silk, short staples, hemp, orJhau or any other 

dBlpronjngr4ft>ata» or.mixijUMBM't^ateQflri' 

Jhbi A iVi* jJmx l^iMMiiLxcv JGUvipw gf ^QoimiainHi^ lotford Square, 

in the county oC MiiWtoaor* vjBa%i lor 'V4»i$iifoi U^pRovements in 

ithejfiimfiwtinnf of ggm ^fiy iHw pHrpoaeig .<tf Ijuwiination.** 

T« iiJijnK».w.Joir«v iif SFinioglqn, jCofttowipiyMer, for <^ cer- 

4Ud]^ iBilKvymj^ats in .«uid^^MSP7t>f^ Apmraius Ar preparing ro- 

;f . ^Q jIm99 JRiUaQRiQ^ AilW&ldyil^ in U^ tityjoflfifn^xm^ engineer, 

^GyJ^Anew i^oiAlMdii^icflo^^n^illiig.ii^^ 

i^ 'TeoB^irailT $T»Aaf», ^^i^^ni^b^ .of Cbll^fiom io ^jqmmiy of Ayr, 
North Britain, and James Stialxko, engiaoer in j6)aiigow, in the 
county of Lanark, North Britain, for ^ certain improyements in 
air.engine8,ior the moying ofmachinexy*-' 

1& To Jamxs Fbasek of Houndsditch, in the dty of London, ftr ^ an 
JmpfakeA aiathod of consfatnGtiag japstaaa ayijL winiBnaiicia V . . 

24. To RoBEKT BtJ^ fj^d?fffSfLj^^^jm» ^xsTLET of Loeds, in the 
county of York, flax-spinners, for ^' certain improvements in 1^ 
/;^ap^ j^ }kfx^^^ Iin4 % lH5|M^4^ sfiutdjung, of 

fi&^i^ hffo^ ^9if:9 ox fibrous subsianjp^*' 
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10. Anatina villosiuscula. 



'^<Miora9Kiuin.*<w.\^ant of room has ohUgedus to dctoy several Articles and 
^iOAtM of New.Ful^liGations, luid id«o iio Jin^more than usual ihe Scientific 
Intelligence. * 



INDEX. 



Abkl, Dr Ckrii, his account of a colossi orang ontAtif; kilted in Slt- 

matre, 37 1. 
Air, Mr H. Meikle'a experfmcnls with respect to the HpeCific heat of, 92a 
Alexander, Comet J. E., hia notice regarding the Little Andatnui IslaDd, 

43. 
Alligator, Mr Audubon '« observations i>n the natural hMtOr^ Of tbe, 270. 
Andaman, Little, Comet Alenandefa notice regardmg it, 4S. 
Anatlna rilloeiuscula, description of, 370. 
Arctic KB and ice, Dr Latta's (il>aerTationa on the, 8G. 
■ ^- Mr Scorishy's retn^rks oti Dr Latta's observations on 

the, 382. 
Arnott, G. A. Walker, Eaq. hit 

and the Pyrenees, 2+1. 
Arsenic, J. L. Berzellua'ii reniai 



Of ft totir to the south of Prance 
'l(s on its detection in casea of poiaouing. 



Arts, notices in the, 207, 398. 

Asteriaa mbens, notice regarding, 394. 

Astronomical calculator, notice reapecting Mr lunes's, 211, 

Audnbon, Mr J. J., his account of the habits uf the turkey buzzard, 172, 
— observations on the natural history of the alligator, 370. — notioe 
regarding his intended work on American ornithology, 210. 



Banks, Sir Joseph, Boron Cuvier's historical elogo of, 1, 
Barlow, Mr P., his account of eKperimenta and observations on the mag- 
netic needle made during Pony's third voyage, with remarks, 347. — 
his observations on tlie tides in the upper part of the Thames, 49. 
Beech-tree, a non-conductor of lightning, 392. 
Berzeliua, J. L., bis remarks on the detection of arsenic, 339. 
Bismuth cobalt-ore, description of, 200. 
Bohr, Mr G., hia account of a visit to the glaciers of Juatedal and tfie 

Mantle of Lodal, 235. 
Bonnet, Charles, Baron Cuvier's biographical memoir of, 213. 
Botany, notices in, 207, 395. 

Bou£, Dr A. bis observations on serpentine and iliaUage 
firomc, a new substance discovered in sea water, SOI. 
^^ BaioA Von, his obaervatioiis made ddrin; a rtril 
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Bnchanaoy D., Esq. his account of fresh water found in the sea far hom 
land, 369. 

Celestial phenomena, from Jan. 1. to April 1. 1827, 188. — ^from April L 
to July 1. .S87. 

Cereales, their ori^ and native country, 895. 

Chemistry, notices in, 193. 

Coal, M. Kaisten's observations and experiments on the different kinds 
of, 280.— of Hoganaa, 196. . . / / 

Cockles, Mr Trevelyan*s remarks on those found in Yorkshire at a dis- 
tance from the sea, 367. 

Coloured shadows, Messrs Zschokke and Treschsers observations on, 367. 

Coniometer, Phyfessor Leslie's description of the, 384. 

Cordierite found in Norway, 199; 

Crystallization of sulphate and carbonate of lead, 197. 

Cnvier, Baron G., his historical eloge of Sir Joseph Banks, 1. — ^his bio- 
gr^hical memoir of Charles Bonnet and H. B. de Saussure, 213. 

Darwar, geognostical structure of the country around, 194. 

Don, Mr David, his account of the affinities of the Empetrese, 59. — re- 
marks on the rhubarb, purple-coned fir, and mustard-tree, 304. — 
description of the genus Malesherbia, 320. 

Dwight, Rev. S. Edwards, his account of the eruption of two lakes in 
America, 146. 

Egyptian antiquities' in the Liverpool museum, 393. 
Empetrese, Mr D. Don's remarks on the affinities of the, 59. 
Eruption of lakes in America, Mr D wight's account of the, 146. 
Esmaric, Professor, his remarks relative to the geological history of the 

earth, 107. 
Essay on the Theory of the Earth, notice Respecting a new traikslation of 

Cuvier's, with notes and illustrationB by Professor Jameson, 400. 
Esser, Dr C. H. Ludwig, his remarks on tiie luminousness ofthe eyes of 

animals, 164. 
Expedition, overland Arctic, information respecting the, 161. 
— — Capt. Parry's intended one to the North Pole, Dr Latta's 

remarks on, 86. 
Eyes of ammab, Dr Esser s remarks on their luminousness, 164. 
Eyes, M. Prevost's considerations regarding the shining of those of the 

cat and dog, 297. 

Fungi, M. Persoon's instructions for collecting and preservingi 396» 
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Geology, notiees in, 194« 

Greology of Sussex, notice req>ecting Mr MantelVs work on the, 402. 

Geological history of the earth, Professor Esmaric's remarks tcandlng to 

explain the, 107* 
Geological observations relative to the countries discovered by Captains 

Parry and Ross, Professor Jameson's, 104. 
Glaciers of Justedal, Mr Bohr's account of a visit to the, 255. 
Glass, easy mode of cutting, 207. 
Gold, its distribution in the Uralian Mountains, 197. 
Graham, Dr, his list of rare plants flowering in. the Edinbui^h Botanic ^ 

Garden, 184, 388. 
Graphite, new n^de of applying it in drawings, 398. 
Grant, Dr R. E., his observations on the structure and functions of the 

sponge, concluded, 121. — description of two new sponges, 203. — 

description of Octopus ventricosus, 309. 
Greensand formation in Sweden, 196. 
Guillemin, M. his account of a gelatinous quarts, 324. 

Hydrography, notices in, 201, 892. 

Hysena cave discovered on the banks of the Garonne, 197. 

Hysenas, Professor Buckland and Capt. Sykes on the interior of the dens 

of living, 377. 
Hygrometer, Mr Meikle on the use of a simple syphon as a, 366. 
Hygrometers and evaporation, Mr H. Meikle's remarks and expenments 

relating to, 22. 

Ice, thickness of salt-water, 202. 

Innes, Mr George, his calculajbions of celestial phenomena from Jan. 1. ' 

to April 1. 1827, 188— from April 1. to July 1. 1827, 387. 
Insects, circulation discovered in, 202. 
Iodine and lithia in the mineral springs of Theodoreshall, 202. 
Irish furze, broom, and yew, different from British, 207. 
Iserine and iron sand in Cheshire, 200. 
Ivory, mode of etching and dyeing figures on, 399. 

Jameson, Professor, his observations on the geology of tlie countries dis- 
covered by Captoins Parry and Ross, 104. 
Jamesonite, Mr H. Rose*s account of the chemical composition of, 34 L 
Jet discovered in Wigtonshire, 197. 

Karsten, M., his observations and experiments on the different 
coals, 280. 

JANUAEY — HABCH 1827. E 6 
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IsXUf Dr Thomas, bis observatUNM on.the Arctic 8aa and lee^ S6» 

Lead miaes of ftbe sovth of £ipa^ Mr Widmuii'B remarks on the, 375. 

Leedvaolioe regarding a spocias of) 202. 

Leslie, Professor, his ennmeTatioii of instruments necessary for meteoro- 
logical. observadons, 141.— on the comometer, 384!^ 

Libellulite, account of one found at Soknhoffen, 195. 

Lindsay, J, Esq. his meteorological observations made in Jamaica, 317. 

Longchamp, M., his remarks respecting nitre, 193. 

Luminousness of the eyes of animals, Dr Easer's remadcs on the, 164.—' 
M. Prevost's observations on the same suligect, 297. . 

IMacgillivray, Mr W., his description of two species of Conchifera, 370. 

Macvicar, Mr John, his account of the seed of Stipa pennata, 343. 

Madeira, Von Buch's observatioiis made during a visit to, 73. 

Magnetic iron-ore, a hill of, in Siberia, 1 96. 

Magnetic needle, Mr Barlow's account of experiments relative to its va- 
riation and intensity, made during Parry s third voyage, with re- 
marks,. 347. 

Malesherbia, Mr D. Don's description of the genus, 320. 

Mathematical and astronomical tables, notice regarding Mr Galbraith's, 
404. 

Mathematics, notice regarding a work of Baron Dupin's on, 208. 

Manures, their effects on the qualities of plants, 397. 

Meikle, Mr Henry, his remarks and experiments relating to hygrometers 
and evaporation, 22.— on the experiments to determine the specific 
heat of air under volume and under pressure, 328.— remarks on the 

^-^tse of a simple syphon as a hygrometer, 366. 

Meteors seen in India, 191. 

Meteorological observations. Professor Leslie's remarks on the mode of 
conducting, 141. — made in Jamaica by Mr J. Lindsay, 317. 

Meteorology, notices in, 191. 

Mineralogy, notices in, 197. 

Mustaid-tree, Mr D. Don's account of it, 306. 

Natural philosophy, notices in, 391. 

Nitre, notice regarding M. Longcbamp's opinion as to its formation, 193. 

Octopus ventricosus, Dr Grant's description of, 309. 
Orang outang, Dr Abel's account of one killed in Sumatra, 371. — no- 
tice respecting the same, 207. 

Parry, Captain, Dr Latta's observations on his intended expedition to 
the North Pole, 86. 
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Phoi|iiMni Ji A i wei » krip. IMk 
Fiainft. Dr Grahams Ksi of nn mm* tfa wwu ny In iW E4i » lwt yh Bwrnnk 

Gsda, IM. 386. 
PUdiia, geocwHtkal poshm of« in AHMric% 197 : in 8il«t«k I99« 
Prenm, M. BcBedicl» his obnerrnuon* mtwrdinit iIm^ «hinin«r ^ tlM» i*\*«« 

of the cu, and otkar ■niinhi 1^7« 
Piirple-coiied fir of Nepn), Mr D. Don's nceouni of ih<s 3lk). 
Publicntions new, 206, 400. 
P)TochIorey Description and Analyst of* S4A> 

Quartz, Mr Guilleroin s aoGOunt of a gelatuio«», S24. 

Rainbows, Rev. Mr Scoresby's description of remarkable, 2S5. 
Repulsion of heat inversely as tlie square of the distance, 301. 
Rhubarb, Mr D. Don's remarks on, 304. 
Royal Society of Edinburgh, proceedings of the, 190. 
Rose, M. his account of the chemical composition of zinkenite and Jnnii** 
sonite, 341. i 

SauBsure, Horace Benedict de, Baron Cuvier's Biographical Memoir of, 

213. 
Scoresby, Rev. W. his description of remarkable rainbows, 2tih ; ru» 

marks on Dr Latta's observations on the Arctic Sea and Icc^ 38'^. 
Selenium in red copper-ore, 201. 

Serpentine and diallage rocks, Dr Boue*s observations on, 265. 
Shells, marine, found 200 feet above the level of the sea, 195. 
Silica in springs dissolved by carbonic acid, 392. 
Smith, Dr, queries respecting the hyena proposed by him, 204, ^0.0. 
Sponge, Dr Grant's observations on its structure and functions, 121. 
Sponges, Dr Grant's description of two new species of, 203. 
Spider, account of a narcotic species of, 206. - 
Stipa pennata, Mr Macvicar's account of its 
Stomach of birds, instance of remarkable po 20fi. 

Straw, account of the growth and prepanrti Sd in the Ti 

trade, 380. i,^ 

Sulphate of iron, magnificent crystak of it ^^hjh, 20 

Sword-fish, notice of one caught in the K 
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. Tides in the river TiuuneBy Mr Barlow's observations regarding the, 49. 
Tit-lark caught at sea, 393. 

Tour to the south of France and the Pyrenees, Mr Amott's, 241. 
Treschsell/ M. his remarks on coloured shadows, 32. 
\ Trevelyan, W. C. Esq. his remarks on the marine cocklesTOund in Yoik~ 
shire, at a distance from the sea, 367. 
"/i^limbull, Alexander, Esq. his notice respecting the geological structure 
of the country around Darwar, 194. 

Vegetation, account of its establishment at the surfiice of llie globe, 64. 

Venerupis nucleus, description of, 371. 

Vultur aura, Mr Audubon's account of the habits of, 172. 

Vulture shot in Somersetshire, 206. 

Water fresh, found in the sea hx from land, 369. 
Water-spouts in the Irish Channel, 192. 

Wemerian Natural History Society, proceedings of the, 1 91, 389. 
Winds in the polar regions, 193. 

Witham, H. Esq. his remarks on the lead mines of Spain, 375. 
.>. Wohler, F. his description and analysis of pyrochlor e, 341. 

dflki^Sokenite, M. H. Rose's account of its chemical composition, 341. 
^^.ioology, notices in, 202, 393. 

Zschokke, M. his remarks on coloured shadows, 32. 



P. N£itL, Printer. 
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